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(54) Anilide compounds as ACAT inhibitors 

(57) The invention provides novel anilide compounds and pharmaceutical compositions comprising them. 
The invention relates to compounds of a formula: 
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where Ar is an optionally-substituted aryl group; 

R4 and R5 are the same or different, and each is a hydrogen atom, a lower alkyl group, or a lower alkoxy group; and 

R4 and R5 may together form a lower alkylene group of which one or more methylene moieties may optionally be 

substituted by oxygen and/or sulfur atoms; 

X is -NH-. or an oxygen or sulfur atom; 
C\i Y is -NH-, an oxygen or sulfur atom, or a sulfoxide or sulfone group; 

^ Z is a single bond, or -NR5-; 

^ Rg repres"ents a hydrogen atom or a lower alkylene group; and n is an integer of from 0 to 15; 

CM 

^ and their salts and solvates. 

The compounds of the invention are useful as pharmaceutical compositions, especially as acyl coenzyme A cho- 

§ lesterol acyttransferase (ACAT) inhibitors. 
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Description 

Technical Field of the Invention 

The present invention relates to novel anilide compounds and pharmaceutical compositions comprising them 
More precisely the present invention relates to compounds of a general formula (I) 




'N 



(CH2)n-C- 



o 

II 

c- 



A r 



(1) 



wherein Ar represents an optional ly -subctituted aryl group; 
20 R4 and R5 are the sane or different, and each represents a hydrogen atom, a lower alkyi group, or a lower alkoxy 

group; 

and R4 arxi R5 may together form a lower aikylene group of wh'ch one or more methylene moieties may optionally 
be substrtLrted by oxygen and/or sulfur atoms; 
X represents -NH-, or an oxygen or sulfur atom; 
25 Y represents -NH-, an oxygen or sulfur atom, or a sulfoxide or sulfone group; 

2 represents a single bond, or -NRe-; , 
Rg represents a riydrogen atom or a lower aikylene group; and 
n represents an integer of from O^q 15; 

provided that, when X and Y are suBmt atoms, R4 and R5 are hydrogen atoms Z is a single bono and n is 0. then 
30 Ar must riot be a phenyl or pH^t1lor<5pheny^ group, . 

when X and Y are sulfur atoms, B4 and R5 are hydrogen atorns, Z is a single bond and n is 1 , then Ar must not be 
a phenyl group, and - . 

when X is an oxygen atom, Y is a sulfur atom, R4 and R5 are hydrogen atoms, 2 is a single bond and n is 1 , then 
Ar must not be a phenyl group, 

35 

their salts and solvates, and pharmaceutical compositions comprising said compounds. 
BACKGROUND 

40 With the recent change in the Japanese eating habits into Western-style ones to take high-calorie and high-choles- 
terol foods and drinks, which is based on the improvement in the living standard in Japan, and with the recent increase 
in the aged population of Japan, cases of hyperlipemia and arteriosclerotic disorders resulting from hyperlipemia are 
greatly increasing with bringing about one social problem in Japan. The conventional chemotherapy for cases of hyper- 
lipemia and arteriosclerosis is essentially to lower their blood-lipid levels that participate in the disorders, but is not tar- 

4S geted to the focuses themselves of arteriosclerosis to cure them. 

Acyl coenzyme A cholesterol acyltransferase (ACAT) is an enzyme to catalyze the transfer of cholesterol into cho- 
lesterol esters, while playing an important rde in the metabolism of cholesterol and the absorption thereof through 
digestive systems. It is believed that the inhibition of such an ACAT enzyme that may catalyze the esterification of free 
cholesterol in epithelial cells in smal! intestines brings about the inhibition of the cholesterol absorption through intesti- 

50 nal tubes, while the inhibition of the formation of cholesterol esters in the liver based on the ACAT inhibition brings about 
the inhibition of the VLDL (very low-density lipoprotein) secretion into blood, thereby resulting in the decrease in the 
blood cholesterol Many known ACAT inhibitors are expected to act on ACAT in small intestines and the liver as anti- 
hyperlipemic agents thereby to lower blood cholesterol. 

For example, as AC A^^ inhibitors, U.S. Patent 4,716,175 d'scloses 2.2-dimethyl-N-(2.4,6-trimethoxyphenyl)dodeca- 

55 namide. and European Patent 372,445 discloses N'-(2.4-difluorophenyl)-N-[5-(4,5-diphenyl-1H-imidazol-2- 
ylthio)pentyl]-N-heptylurea. However, many known ACAT inhibitors have heretofore been specifically directed to the 
decrease in blood cholesterol as anti-hyperlipemic agents, and administered to patients in large amounts in order to 
express their effects. Therefore, in the clinical examination stage using them, many patients have experienced various 
side effects such as bleeding from their intestinal tubes, intestinal disorders, diarrhea and liver disorders, which have 



2 



EP 0 807 627 A2 



made it difficult to develop the clinical use of ACAT inhibitors. 

WO92/09582 discloses compounds having a certain substituent at the 2-position of the imidazole skeleton; and 
EP-A 477 778 discloses compounds having certain substituents at the 4- and 5-positions of the imidazole skeleton. For 
example disclosed are 5-l2-(2-(4-fluorophenyl)ethyl)-3-(1 -methyl-1 H-imidazol-2-yl)-2H-benzopyran-6-yl]oxy-2,2-dime- 
thyl-N-(2',6-diisopropylphenyI)pentanamide (see WO92/09582), N-(2.6-diisopropylphenyl)-2-(tetradecylthio)acetamKde 

. ._' . — « .../->^r,mr>ir-»o\ Ki i^. .t.,iM'_ro-;'3-/c;.Qthv/i-4.nhon\/i.i.v/hnrnnrixvl-6-methvlDhenvnurea (see EP 

477 778) and N-[5-(4 5-diphenyl-1 H-imidazo-2-ylthio)pentyl]-N-heptyl-2-benzoxazolamine (see W093/23392); and it is 
disclosed that these compounds have ACAT inhibiting activities. However, the chemical structures of these compounds 
are quite different from those of the compounds of the present invention. 

3-(benzothiazoi-2-ylthio)-N-(phenyl)propanamide. 3-(benzothizol-2-ylthio)-N-(phenyl)ethanamide and 3-(benzothi- 
azol-2-ylthio)-N-(p-chloropheny!)ethanamide is reported in J. Ghem.. Eng. Data, 22, 207 (1982) and 3-(benzoxazol-2- 
ylthio)-N-(phenyl)propanamide is reported in Fungitsidy, Ed. Melnikov, N.-N. Izd. Fan Uzb. SSR: Tashkent, USSR, 82- 
88(1980). 

SUMMARY 

Naturally arteriosclerosis is a disorder that is characterized by the increase in the thickness of intimate and the 
accumulation of lipids in blood vessels. The recent studies on this disorder, arteriosclerosis have clarrfied that the inhi- 
bition of macrophage-derived foam cells that play the central role in the formation of Poetises of arteriosclerosis is 
expected to reduce the focuses themselves of arteriosclerosis. In the fdtuses of atheromatous arienoscieroas. seen 
are macrophage-derived foam cells (which have fatty drops of cholesterol esters therein), *ind it is said that the forma- 
tion of such foam cells from macrophages has close relation to the growth of the focuses of arteriosclerosis. In additibn^ 
it has been reported that the ACAT activity in the blood vessel walls in the site with artoriosderotic lesions.ts increased 
and that cholesterol esters are accumulated on the blood vessel walls in said site (see Giliies; P.J., et al.; Exp. Mole. 
Pathol . 44. 329-339(1986)). ^ . , ~ „ 

Since the inhibition of the esterification of cholesterol by an ACAT inhibitor produces free chotesterolm cells white 
the resulting free cholesterol is removed from the cells by a f.igh-density iipoprotein (HDL) and brought to the Jiver 
(countertransference.of cholesterol via HDL) and metabolized therein, it is expected that suc^. an '^CAT-..r,i.,b,tor^ma^ 
inhibit the accumulation of cholesterol esters in the site of arteriosclerotic lesions: As a re^JuU, it bahsved .hat ACAT . 
inhibitors exhibit direct anti-arteriosclerotic effects. It has been reported that ACAT incSudes wo ^"^-^P^; 
in small intestines and the other existing in bibod vessel walls (ies Kinnunen, P.N/I., etai.:.:.icvn9n . 27. / 344-7350 
(1988)1 Many studies on ACAT inhibitors have heretofore been made for the former sub-type of ACAT existing m small 
intestines and the liver (see Tomoda, H. et al.; J. Antibiotics, 47, 143-153 (1994)). Having considered that chemicals 
capable of selectively inhibiting the latter sub-type of ACAT existing in blood vessel walls could be medicmes with few 
side effects for curing arteriosclerosis, as compared with ACAT inhibitors not specHic organs, we. the present inventors 
have searched for inhibitors for ACAT of that type and have studi ed to synthesize such ACAT rnhibitors. 

in order to attain this object, we have made various studies and, as a result, have found that compounds of a gen- 
eral formula (I): 
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B 

(CH2)n-C— Z— C— y AT ^ I ) 




wherein Ar represents an opt ion ally -substituted aryt group; 

R4 and R5 are the same or different, and each represents a hydrogen atom, a tower alkyl group, or a lower alkoxy 

group; ,. ■ 

and R4 and R5 may together form a lower alkylene group of which one or mo. e methylene moiet-s may optionally 

be substituted by oxygen and/or sulfur atoms; 
X represents -NH-, or an oxygen or sulfur atom; 

Y represents -NH-. an oxygen or sulfur atom, or a sulfoxide or sulfone; - 
Z represents a single bond, or -NRe-; 

R5 represents a hydrogen atom or a lower alkylene group; and 
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n represents an integer of from 0 to 15; 

'^ro'.'ided thst, v/nen X snd ^ ^''6 S'j'^l"' ^to^^^s, ^t**^ hydmnpn atom?; 7 is a single bond and n is 0. then 

Ar mus^ not be a phenyl or p-chlorophenyl group, 

when X and Y are sulfur atoms, R4 and R5 are hydrogen atoms, Z ts a single bond and n is 1 . then Ar must not be 
a phenyl groip. and 

when X is an oxygen atom, Y is a sulfur atom, R4 and R5 are hydrogen atoms Z is a single bond and n is 1 , then 
Ar must not be a phenyl group, 

and their salts and solvates have excellent ACAT inhibiting activities. On the basis of these findings, we have corrpleted 
the present invention. 

We, the present inventors have found that some of those compounds have organ-seiective, ACAT inhibrting activi- 
ties and intracellular cholesterol transference inhibiting activit es, as well as excellent blood cholesterol-reducing activ- 
ities, and are therefore useful as anti-hyperlipemic agents, while some others have activities to inhibit the formation of 
foam cells from macrophages and are therefore especially useful as medicines for preventing and curing arteriosclero- 
sis 

Accordingly, the present invention provides compounds of the above-mentioned formula (I), and their salts and sol- 
vates 

In addition, the present invention also provides pharmaceutical compositions comprising any of compounds of the 
above-mentioned formula (!) and their salts and solvates, along with pharmaceutical ly-acceptable carriers. 

The present invention further provides ACAT inhibitors, intracellular cholesterol transference inhibitors, blood cho- 
lesterol depressants, and inhibitors for macrophage foam cells, which comprise compounds of a general formula (III): 




N 



(CH2)n-C- 
1 



O 
11 



A r 



(l I 1) 



R5 



wherein Ar represents an optionally -substituted aryl group; 

R4 and R5 are the same or different, and each represents a hydrogen atom, a lower alkyi group, or a lower alkoxy 
group; 

and R4 and R5 may together form a lower alkylene group of which one or more methylene moieties may optionally 

be substituted by oxygen and/or sulfur atoms; 

X represents -NH-, or an oxygen or sulfur atom: 

Y represents -NH-, an oxygen or sulfur atom, or a sulfoxide or sulfone; 

Z represents a single bond, or -NRg-; 

Re represents a hydrogen atom or a lower alkylene group; and 
n represents an integer of from 0 to 15; 

and their pharmaceutical ly-acceptable salts and solvates, optionally along with pharmaceutically-acceptable carriers. 
Specifically, the present invention provides inedicines for treating, preventing and curing disorders of. for example, 
hyperlipemia, arteriosclerosis, cervical and cerebral arteriosclerosis, cerebrovascular disorders, ischemic cardiopathy, 
coronary arteriosclerosis, nephrosclerosis, arteriosclerotic nephrosclerosis, arteriolosclerotic nephrosclerosis malig- 
nant nephrosclerosis, ischemic enterophathy acute mesenteric vaso-obstruction, chrome intestinal angina, ischemic 
colitis, aortic aneurysm, and arteriosclerosis obliterans (ASO), which medicines comprise any of compounds of the 
above-mentioned formula (III) and their pharmaceutically-acceptable salts and solvates, optionally along with pharma- 
ceutically-acceptable carriers. 

The present invention further provides a method for treatments using an ACAT inhibitor, an intracellular cholesterol 
transference inhibitor, a blood chclesteroi depressant, or an anti-foaming agent for macrophages, which comprises an 
effective dosage of any of compounds of a general formula (III) and their salts and solvates. 

The present invention provides further also use for the preparation of medicines using an ACAT inhibitor, an intra- 
cellular cholesterol transference inhibitor, a blood cholesterol depressant or an anti-foaming agent for macrophages, 
which comprises an effective dosage of any of compounds of a general formula (III) and their salts and solvates. 
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The aryl group for Ar in formula (I) may include a phenyl group, an a-naphthyl group and a p-naphthyl group, and 
is preferably a phenyl group. The group Ar may be substituted by any substituents not having any negative influence on 
the ACAT inhibiting activities of compounds (I). Preferred substituents for Ar are, for example, a lower alkyi group, a 
lower alkoxy group a halogen atom, a hydroxyl group, a phophoric acid group, a sulfonamide group, and an optionally- 
substituted amino group. Especially preferred are a lower alkyI group, a lower alkoxy group and a halogen atom. 



More preciseiy, ine present irwentior! provides compounds of a formula (II): 




I 11 R3<=^R2 

^.>-Y— (CH2)n~C — Z c-f^— (^j/ (I,) 

R5 ■ , R, ■ • 



v whcf ein R, and R3 are the same or different, and each represents a hydrogen atom, a lower alkyi yrouH, 

altoxy sroup, a halogen atom, a hydrox>rt group, a phosphoric acid group, a sulfonamido group, or an optionally- 
vubstrtuted amino group; or any two of R,, R2 and R3 together form an alkylenedioxy group; 

and R, are the same or different, and each represents a hydrogen atom, a lower alkyI group, or a lower alkoxy 

« and R5 may together form a lower alkylene group of which one or more methylene moieties may optionally 

be substituted by oxygen and/or sulfur atoms; , 

X represents -NH-, or an oxygen or sulfur atom; 

Y represents -NH-, an oxygen or sulfur atom, or a sulfoxide or suHone; 

2 represents a single bond, or -NRg-; 
30 Re represents a hydrogen atom or a lower alkylene group; and 

n represents an integer of from 0 to 15; ^ . „ ^ „o 

provided that, when X is an oxygen or sulfur atom, Y is a sulfur atom, Z is a single bond and n is 0 or 1 , then all 

to R5 must not be hydrogen atoms at the same time, and 

when X and Y are sulfur atoms. R4 and R5 are hydrogen atoms. Z is a single bond and n is 0, then to R3 must 
35 not be such that any one of these is a para-positioned chlorine atom while the other two are hydrogen atoms. 

and their salts and solvates. ^ , *k 

In addition the present invention also provides pharmaceutical compositions comprising any of compounds o. the 
above-mentioned formula (II) and their salts and hydrates, along with pharmaceutically-acceptable carriers. 
40 The present invention further provides ACAT inhibitors, intracellular cholesierol transference inhibitors, blood cho- 
lesterol depressants and inhibitors for macrophage foam cells, which comprise anillde compounds o* a formula (IV): 




/>-Y (CH2)n-C 7. C — ■ 



N 




(IV) 



wherein R, Ro and R3 are the same or different, and each represents a hydrogen atom a lower alky! group, a lower 
alkoxy group, a halogen atom, a hydroxyl group, a phosphoric acid group, s sulfonamide group, or an optionally- 
substituted amino group; 

or any two of Ri, R2 and R3 together form an alkylenedioxy group; 

R4 and R5 are the same or different, and each represents a hydrogen atom, a lower alkyl group, or a lower alkoxy 
group; 



5 



EP 0 807 627 A2 



and R4 and R5 noay together form a lower alkylene group of which one or more methylene moieties may optionally 
be substituted bv oxvaen and/or sutfur atoms; 
X represents -NH-, or an oxygen or sutfur atom; 

V represents -NH-, an oxygen or sulfur atom, or a sulfoxide or sulfone group; 
5 Z represents a single bond, or -NRe-; 

Rg represents a hydrogen atom or a lower alkylene group; and 
n represents an integer of from 0 to 15; 

and their pharmaceutically-acceptable salts and solvates, optionally along with pharmaceutical ly-acceptable carriers. 

TO Specifically, the present invention provides medicines for treating, preventing and curing disorders of, for example, 
hyperlipemia, arteriosclerosis, cervical and cerebral arteriosclerosis, cerebrovascular disorders, ischemic cardiopathy, 
coronary arteriosclerosis, nephrosclerosis, arteriosclerotic nephrosclerosis, arteriolosclerotic nephrosclerosis, malig- 
nant nephrosclerosis, ischemic enterophathy, acute mesenteric vaso-obstruction, chronic intestinal angina, ischemic 
colitis, aortic aneurysm, and arteriosclerosis obliterans (ASO), which medicines comprise any of compounds of the 

15 above-mentioned formula (IV) and their pharmaceutically-acceptable salts and hydrates, optionally along with pharma- 
ceutically-acceptable carriers. 

The lower alkyi group as referred to herein is a linear or branched one having from 1 to 8 carbon atoms, preferably 
from 1 to 6 carbon atoms, and includes, for example, a methyl group, an ethyl group, a n-propyl group, an iso-propyl 
group, an n-butyl group, an iso-butyl group, a tert-butyl group, a n-pentyl group, and a n-hexyl group. The atkyi moiety 

20 in the lower alkoxy group as referred to herein is preferably an alky I group such as that mentioned hereinabove. The 
halogen atom is preferably a fluorine, chlorine, bromine or iodine atom. The amino group may optionally be substituted 
with 1 or 2 substituents. As the substituents for the amino group, preferred are a lower alkyI group such as that men- 
tioned hereinabove; an aryl group such as a phenyl or naphthy! group; and an aralkyl group such as a benzyl or phene- 
thyl group. The aromatic ring in these substituents may further be substituted with any of lower alky! groups and lower 

25 alkoxy groups such as those mentioned hereinabove. 

The alkylenedioxy group as referred to herein comprises a linear or branched alkylene group having from 1 to 8 
carbon atoms, preferably from 1 to 5 carbon atoms, and has two oxygen atoms as inserted into any desired sites includ- 
ing the both terminals of said alkylene moiety For example, the group includes a methylenedioxy group and an ethyl- 
enedioxy group. 

3C The lower alkyI group for R5 and Re is preferably one to be selected from those mentioned hereinabove. The lower 

alkylene group to be formed by R4 and R5 is a linear or branched one having from 1 to 8 cartoon atoms, preferably from 
2 to 5 carbon atoms, and includes, for example, a rnethylene group (this forms a vinyl group together with the adjacent 
carbon atom), a prc-pylene group, a butylene group, and a pentylene group. Of the alkylene group, one or more meth- 
ylene moieties (each con-jprising one carbon atom and two hydrogen atoms) may be substituted with oxygen and/or sul- 

35 fur atoms. 

Acid addition salts of compounds (1) of the invention include, for example, inorganic acid salts thereof, such as 
hydrochlorides, sulfates, nitrates and phosphates: and organic acid salts thereof, such as methanesulfonates, 
maleates, fumarates. and citrates. 

The solvates include, for example, those with solvents used in the production or purification of compounds (I), such 
40 as water or alcohols, and the solvents are not specifically defined provided that they do not have any negative influence 
on the ACAT inhibiting activities of the resulting solvates. As the solvates, prefen-ed are hydrates. 

Modes of Carrying out the Invention 

45 Compounds of formulae (I), (II), (111) and (IV) can be produced by any known methods, and the production of said 

compounds shall not be specifically defined. For example, they can be produced according to the following methods. 

1 . Method of producing compounds having a single bond as Z: 

50 Compounds of formulae (!), (11). (11!) and (IV) having a single bond as 2 can be produced by reacting a carboxylic 

acid or its reactive derivative cf a genera! formula (V) with an aniline derivative of a general formula (Vt) and then with 
a 2-substituted benzazoie derivative of a general formula (VIM) in that order. 

(1) According to the reaction steps mentioned below, a carboxylic acid or its reactive derivative, such as its halide. 
55 of formula (V) is reacted with an aniline derivative of formula (VI) to give an amide derivative of a general formula 

(VII). The resulting derivative (VII) is reacted v^ith a 2 substituted benzazoie compound of formula (Vtll) to give the 
intended compound havmg a single bond as 2. 
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2C 



30 



AO 



45 



R4 o 

11 



R^— (CH3)n — C C Rb ^. (VI) 

(V) R. 



R5 , 




cvn) 





/>— Y— (CH2)n-C — C~MH— v^l^ ,- 



N 



wherein Ry represents a removable group; and Rg represents a hydrDxyl group, or aresicJBfeota reactive derivative 
for the cartxjxyl group. . ; . -r; 

Tothe reaction of the compound (V) and the compiound tVI), applicable is any ordiriary* means of peptde syn- 
thesis For example, the two compounds are reactedintfie presence Of a iicndertsing agent to gn/ethe intended 
compound As the condensing agent, for example, l -(3"'-dimethylaminopropyl)-3-ethy«cait)Odiimide (WSe) or 1,3- 
dicyclohexylcarbodiimide (DCC) can be used singly If desired, said condensing agent can be combined with a con- 
densation activator, such as 1-hydroxybenzotriazole (HOBt) or N-hydroxysuccinimide (HOSu>. The solvent for the 
reaction is not specifically defined. For example, usable aredimethylformaniide (DMF). methylene chloride, chloro- 
form tetrahydroturan and toluene, either singly or as combined. The reaction mode varies, depending on the start- 
ing compounds used. In general, however, the starting compounds are reacted with cooling with ice or at highe.r 
temperatures but up to the boiling point of the solvent used, for example, at from 0 to lOCTC, preferably at about 
room temperature, for from 1 to 30 hours, preferably for from 10 to 20 hours, to finish the reaction. If a highly-teac- 
tlve carboxylic acid halide is used as the starting compound (V), for example. It may be reacted with the compound 
(VI) in the presence of a base, such as trlethylamine. 4-dimethylaminopyridine or N-methylmorpholine. in any ordi- 
nary manner. The starting compounds (V) and (VI) are known compounds. For example, the compounds (V) can 
be obtained through oxidation of a haloalkyi alcohol with a Jones' reagent or the like into the corresponding carbox- 
ylic acid. The compounds (VI) can be obtained through catalytic reiduction of a nitrobenzene derivative into the cor- 
responding aniline derivative. J ,v/iin 

The reaction of the compound (VII) as obtained in the above-mentioned step^nd the compound (VIII) may be 
effected in a solvent in the presence or absence of a base. As the solvent, usable is any of those mentioned above. 
The base usable herein includes Inorganic bases, for example, alkali metSI hydroxides such as sodium hydroxide 
and potassium hydroxide; alkali metal carbonates such as sodium carbonate and potassium carbonate; and alkali 
metal hydrogencarbonates such as sodium hydrogencarbonate and potassium hydrogencarbonate; as well as 
organic bases such as pyridine, trlethylamine. N.N-diisopropylethylamine. N-methylmorpholine and N.N-dimethyl- 
aniline. 

(2) Alternatively according to the reaction steps mentioned below, a 2-«ubstitutedt)enzazole compound of formula 
(VIII) is reacted with a free carboxylic acid of formula (V) or its derivative as inactivated at its carboxyl moiety to give 
a benzazole-substituted carboxylic acid derivative of formula (IX). The resulting compound or Its reactive derivative, 
such as its acid halide, of formula (IX) is reacted with an aniline derivative of formula (VI) to give the intended com- 
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pound having a single bond as 2. 
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Rs Ri 

wherein R7 represents a removable group; and R9 represents a hydroxy! group, or a residue of a derivative for the 
cart>oxy! group. 

The reaction of Ifie compound (V!!l) and the compound (V) can be effected in accordance with the second step 
of the above-mentioned method (1). For this, it is especially desirable to use potassium hydroxide as the base and 
ethanol as the solvent. The next reaction of the compound (IX) and the compound (Vt) can be effected in accord- 
ance with the first step of the above-mentioned method (1). 

2. Method of producing compounijs having -NRg- as Z: 

(1) Method of producing compounds having hydrogen atom as Rg 

Compounds (I), (II), (III) and (IV) where Rg is hydrogen atom, that is, Z is -NH-. may be produced according to 
various methods One example comprises the following reaction steps. 
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W.K)— ^> <) 



\\J/ 



(XI) 




(VI 11) _ . 1 11 Ra-=>R2 



ax I II ''^.-C^ 
>-Y (CH^)n — C HN C K| 



R, 



wherein Ry represents a removing group. 

An isocyanate derivative of formula (X) is reacted with an aniline derivative of formula (VI) to give an urea deriv- 
ative of formula (XI). The resulting urea derivative (Xi) is reacted with a 2-substituted benzazble derivative of for- 
mula (VIII) to give the intended compound having -NRg- as Z. 

in the first step the compound (X) is reacted with from 1 to 2 equivalents/relative to the compound (X). of the 
compound (VI) in a solvent to give the compound (XI). The solvent is not specitically defined, but is preferably any 
of methylene chloride, chloroform, hexane, ether, tetrahydrofuran, toluene, xylene or dimethylformamide. The reac- 
tion is effected at from 0°C to the boiling point of the solvent used, for from 1 to 24 hours. The isocyanate derivatives 
(X) are known compounds, and can be produced, for example, according to a process comprising reacting a car- 
boxylic acid of formula (V) with diphenylphosphoryl azide in the presence of a base (Shioin et al s process); or 
according to a process comprising reacting an acid halide of formula (V) with sodium azide to give an acid azide^ 
The reaction of the compound (XI) and the conpound (VIII) may be effected in accordance witt, the second step of 
the atx)ve-mentioned method 1(1). 



(2) Method of producing compounds having lower alkyl group as Rg 

Compounds (I), (II). (Ill) and (IV) where Rg is lower alkyl group may be produced according to various methods. 
One example comprises the following reaction steps. 
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20 wherein R7 represents a removing group 

An isocyanate derivative of formula (XIII) is reacted with an secondary amine shown as for mula (XII) to give an 
urea derivative of formula (XIV). The resulting urea derivative iS reacted with a 2-substituted benzazoie derivative 
of formula (Vtll) to give the intended compound having lower alkyi group as Rg in Z. 

The reaction between the compourd (Xll) and the compounds (XIII) tn the first step may be performf^J acc/Drd- 
25 ance with the reaction between isocyanate derivatives (X) and aniline derivatives (VI) mentioned above, and the 

reaction between the compounds (XIV) and the compounds (VIII) may be performed accordance with the reaction 
between amide derivatives (VI!) and benzazoie compounds (VIII) mentioned above. 

Secondary amines shown as the formula (XH) ate known compounds, and they may be produced by that 
amide which is obtained from condensing firstly aminoalcohol and alkylcarbonic acid is reduceci 
3D Also, isocyanate derrvative^; of the compounds (XIII) may be produced by known methods, for example, the 

method that corresponded aniline derivatives a-e made to isocyanate with the one known method using hosgen 
and so on. 

The intermediates and the final compounds obtained in the reaction steps in the above-mentioned methods 
can be isolated and purified through ordinary purification in organic synthetic chemistry, which includes, for exam- 
35 pie. filtration, extraction, washing, drying, concentration, recrystallization, and various chromatographic means For 

the intermediates, they can be used in the next reaction step without being specifically purified. 

In the methods illustrated hereinabove, used are aniline derivatives of formula (VI) as the amines to form the amine 
moiety in the amido group of the compounds of the present invention. However, it is obvious to those skilled tn the art 
40 that, when arylamine derivatives are used in place of said aniline derivatives, compounds of formulae (I) and (III) of the 
present invention can be produced. 

The compounds of formulae (I), (11). (Ill) and (IV) thus obtained can be converted into their acid addition salts in any 
ordinary manner. 

If desired, they can be obtained as their solvates, especially their hydrates, with solvents such as those used for 
45 reaction or recrystallization 

Specific examples of the compounds of formulae (I), (11). (Ill) and (IV) obtainable according to the methods men- 
tioned hereinabove are in the following Table 1 to Table 4. 
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Table 1 



Ex. 


X 


Y 


z 


n 


ni 




PlO 


R4 


R5 


1 


O 


s 


single bond 


0 


2-iPr 


1 1 
M 




1^ 


)-j 


2 
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single bond 


1 




LJ 

n 






H 


3 


o 
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single bond 
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2-iPr 


\-t 
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i-l 


I-l 


4 


o 
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single bond 


3 


2-iPr 


1 1 
n 


D"i 1 r 


u 
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l-l 


5 


o 
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single bond 


4 


2-iPr 


H 


C IPr 
D-lr r 


n 


H 


6 


o 
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single bond 


5 


2-iPr 


1 1 
M 


C IPr 


I-l 


,H 


7 


o 


s 


single bond 


6 


2-lrr 


LJ 


Dill 


|-| 


H 


8 


o 


s 


single bond 


7 


2-iPr 




C iPr 
D"ir r 


LJ 
11 


H 


9 


o 


s 


single bond 


8 


2-iPr 


LJ 


Dill 


H 


H 


10 


0 


s 


single bond 


13 


2-iPr 


H 


A iPr 


H 


H 


11 


o 


s 


single bond 


0 


2-F 


H 


4-f~ 


' ri 


hi 


12 


o 


s 


single bond 


2 , 


2-F 


It 

ri 


aIp 


H ; 


H 


13 


o 


s 


single bond 


3 


2-F 


1 1 
n 


y1 P ' 






14 


o 


s 


single bond 


4 


2-F 


1 1 
n 






H- 


1 O 


r\ 
\J 


o 


olitgiV UUi KJ 


8 




H :i 


~ 4-P 






16 


o 


s 


single bond 


3 


2-iPr 


H 


"6MPr ^ ' 




^- 'Me 


17 


o 


s 


smgle bond , 


4 


2-tPr- 




6-iPV: 




. 18 


o. 


s 


single bond 


■ 4 


2-iPr ' 


H ^ 


-•6Hpr - 






19 


o 


s 


single bond 


4 


2-iPr 


H 


6-Me 


hT 


H 


20 


o 


s 


single bond 


* 4 ' 


3-OMe 


4-OMe 


: 5-OMe 


' H ' 


H. 


21 


o 


s 


single bond 


4 


2-iPr 


. H \ 


6-iPr 


H 




22 


o 


s 


single bond 


4 


2-tPr 


H 


6-iPr 


H 
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Table 2 



Ex 


X 


Y 


z 


n 


R1 


R2 


R3 


R4 R5 


23 


N 


S 


single bond 
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2-iPr 


H 


6-iPr 


H 1 h 


24 


N 


S 


single bond 


2 


2->Pr 


H 


6-iPr 


H 1 H 


25 


N 


s 


single bond 


3 
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H 


6-iPr 


H 


H 


26 


N 


s 


single bond 


4 
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H 


6-iPr " 


H 


H 


27 


N 
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single bond 
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H 


6-iPr 


H 


H 


28 


N 
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single bond 
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H 


6-iPr 


H 


H 


29 
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single bond 
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H 
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single bond 
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single bond 


4 


2-F 


H 
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single bond 


8 


2-F 


H 


4-F 


H 


H 


37 


N 


s 


single bond 


3 


2-iPr 


H 
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H 
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H 
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H 


H 


41 


N 
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single bond 
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H 

t 


6-iPr 


H 


H 
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Tables 






Ex. 


X 


Y 
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R1 


R2 


R3 


R4 


R5 
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single bond 
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single bond 
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single bond 
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6-iPr 


- H 


H 


46 


s 


s 


single bond 


4 


2-iPr 


H 
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single bond 
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single bond 
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6-iPr' - 


' H 


H 


49 


s 


s 


single bond 
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single bond 


3 


2-F 


H 


4-F - 
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single bond 
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H 
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single bond 
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H 
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single bond 
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6-iPF 
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Me 
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single bond 
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6-M'e 
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:h 
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^ s 


single bond" 
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4-CDK/1e 
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Table 4 



Ex. 
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R4 


R5 
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4-F 


H 


H 


65 


0 


s 


-NH- 


3 


2-F 


H 


4-F 


H 


H 


66 


o 


s 


single bond 


7 


2-iPr 


H 


6-iPr 


H 


H 


67 


o 


s 


single bond 


7 


2-iPr 


H 


6-iPr 


H 


H 


68 


o 


s 


single bond 


0 


F 


F 


F 


H 


H 


59 


o 


s 


single bond 


4 


F 


F 


F 


H 


H 


70 


o 


s 


single bond 


7 


F 


F 


F 


H 


H 


71 


o 


s 


-NR- 


7 


2-iPr 


H 


6-iPr 


H 
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arks : 


R IS represented by heptyl. 
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Compounds of formulae (III) and (!V) of the present inv^ention have ACAT inhibiting activities and/or intracellular 
cholesterol transference inhibrtinq activities, and are useful as medicines for curina and treatina hyperlioemia ard those 
for curing and treating arteriosclerosis in the field of mediane. In particular, since the compounds of the present inven- 
tion act to selectively inhibit a sub-type of ACAT enzyme existing in blood vessel walls, they are expected to have less 
side effects than non-selective ACAT inhibitors. Thus, the compounds of the invention are favorable as active ingredi- 
ents in medicines. 

The pharmaceutical composition of the present inventton comprises, as the active ingredient, any of compounds of 
formulae (111) and (IV) and tneir acid addition salts and solvates, either singly or along with any other pharmaceutical! y- 
acceptable excipients, binders, carriers or diluents, and can be formulated into various preparations such as tablets, 
capsules, granules, powders, injections and suppositories. To formulate these preparations, employable are any known 
methods. For example, to formulate oral preparations, the active ingredient of compounds (III) and (IV) is combined with 
an excipient such as starch, mannitol or lactose; a binder such as sodium carboxymethyl cellulose or hydroxypropyl cel- 
lulose; a disintegrator such as crystalline cellulose or calcium carboxymethyl cellulose; a lubricant such as talc or mag- 
nesium stearate; and a flowability improver such as light silicic anhydride. 

The pharmaceutical composition of the present invention is administered to patients either orally or parenterally. 

The dose of the pharmaceutical composition of the invention shall vary, depending on the body weight, the age, the 
sex and the condition of the patient. Preferably, however, the dose is generally from 1 to 1000 mg/adutt/day. more pref- 
erably from 5 to 200 mg/adult/day in terms of the active ingredient of compounds (III) and (IV) existing in the composi- 
tion, and the composition of said dose is administered once to three times a day. 

The following Test Example i$ to demonstrate the ACAT inhibiting activities of compounds of formulae (III) and (IV) 
of the invention. 

Test Example 1 : 

Rabbits were fed with 1 % cholesterol feed for 8 weeks. Microsomes were prepared from the thoracoaorta of the 
rabbits in an ordinary manner, and suspended in 0.15M phosphate buffer (pH 7.4) to prepare blood vessel wall-derived 
enzyme liquids. Small intestine-derived enzyme liquids were prepared from the small intestines of rabbits fed wrth ordi- 
nary feed. To determine the ACAT inhibiting activities of test compounds, employed herein was a modified method of 
J.G. Heider{see J Lipid Res., 24, 11 27-1 134. 1983). Briefly, 2 ^1 of a test compound as dissolved In dimethylsulfoxide 
(DMSO) was added to 88 ^1 of 0.15 M phosphate buffer (pH 7.4) containing ^"^C-oleoyl-CoA (40 ^M. 60000 dpm) and 
bovine serum albumin (2.4 mg/ml), and incubated therein at 37''C for 5 minutes. 10 of the enzyme liquid was added 
to the resulting solution and reacted at 37''C for 5 minutes (for small intestine-derived enzyme liquids, for 3 minutes), 
and thereafter 3 m! of chioroform/methtanol (2/1 ) and 0.5 rnl of 0.04 N HCI were added thereto to stop the reaction. After 
the reaction, lipids were extracted from the reaction mixture. The solvent layer was concentrated to dryness, then dis- 
solved in hexane, spotted on a TLC p!ate (produced by Merck), and developed thereon with a developer of hex- 
ane/ether/acetic acid (75/25/1). The radioactivity of the thus-fractionated cholesterol ester fraction was measured with 
BAS2000 (produced by F-uji Film). Comparing the data with those of the control to which had been added only DMSO, 
tC5Q was obtained. The results are shown in Table 5. 
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Table 5 



10 



20 



25 



30 



Test Compound (Exam- 
ple No.) 


Blood Vessel Wall- 
Derived Enzyme IC50 


Small Intestine-Derived 
Enzyme IC50 (^M) 


IC50 (small intes- 
tinesyiCso (blood vessel 
walls) 


1 


U.OoD 


0.200 


5.71 


2 


u.ui 0 


0.025 


1.67 


3 


0.0 lU 


0.065 


6.50 


5 


0.010 


0.065 ■■ ' ' , : 


6.50 


8 


U.0U4 


0.021 


4.77 


15 


1 ,2 


2.9 


. 2.42 


23 




5.8 


• ' 2.52 


36 


1.4 


9.1 


6.50„ 


44 


0.028 


0.10 


: ; . 3.57 


57 


0.21 


0.27 


1 .29 


61 


0-27 


0.13 


0.48 


Control (1) 


0.45 


0.87 


1.93 


Control (2) 


0.033 


0.019 - 


0.58 


Control (3) 


0.20 


0.037 


- 0.t9 


Control (4) 


0.C26 


- 0.037 


■ -1.42 



AS comparat^e compounds. 5-[2-(2-(4-fluorophenyl)ethyl)-3-(1-meth5^.lH-imidazo>^-yl)-^^ 
2 2-dimethyl-N-(2 6-diisopropylphenyi)pentanamide described in WO92/09582 (control: (1)). N.(2. 6-d«sopropylphenyl) - 
2-(tetradecylthio)acetamide described in WO92/09572 (control (2))/N-butyl-N^t2-{3-(5-etM^-ph^ 
yl)propoxy} 6-methylphen^]urea described in EP-A 477.778 (control (3)). and N-[8-{4.5-d.phenyMH-,m.dazol-2- 
ylthio)pentyl]-N-heptyl-2-benzoxazolamine described in W093/23392 (control (4)) were tested in the same manner as 
above, and the data obtained are also shown in Table 5. 



40 



45 



Test Example 2 

Deterioration Action of Cholesterol 

A deterioration action of cholesterol in plasma was tested with BIO F^B hybrid Syrian hamster (Mark C.K. et al., 
Atheorosclerosis 91 (1991) 35-49; abbreviated as F^B hamster in thefollowing) which has an accumulation of choles- 
terol ,n blood vessel by cholesterol load. That is, 4 groups of F^ B hamster (male, 8 weeks old. about 1 00 g weight) were 
made, which had five hamsters respectively, and the hamsters were fed with the below-described feeds corresponding 
to each group for 4 weeks. At the 4th week from beginning feed, blood of the hamsters were drewn from their jugulars 
and values of total cholesteroles in plasma were measured with the enzyme method. The results are shown in Table 6. 
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Table 6 



Dosaged Group 


Total Cholestrol in Plasma (mg/dl) 


inhibiting an increase(%) 




Before Dosage 


At the 4th week 




(1 ) 


148.8± 7.1 


255.5±15.6 




(2) 


158.0± 7,7 


987.0±34.2 




(3) 


155.5+ 10.1 


398.3±64.3 


80.5 


(4) 


164.3± 8 8 


170.1±18.5' 


111.7 



The group (1). (2). (3) and (4) in the Table 6 means folfowings. 

(1) Group of Ordinal Foods : CE-2 (produced by Nihon Kurea Co.) . 

(2) Group of Hyperfat Foods : Added 0.05% cholesterol & 10% coconut oil to ordinal Foods. 

(3) 1st Group of Tested Substances : Added 0.03% compound of Example 8 to the hyperfat foods. 

(4) 2nd Group of Tested Substances : Added 0.3% compound of Example 8 to the hyperfat foods. 

The mark ' in Table 6 means p < 0.01 (the significant difference to the group of hyperfat foods by Dunnett exami- 
nation.). The ratio of inhibiting an increase was calculated with the following formula. 

* • u-t. * /o/ V ((Group of Hyperfat! - (Group of Test ed Substan ce)) ^ 

The ratio of inhibiting an .ncrease(%) = ^^,((G,o,p of Hyperfat) - (Group of Ordinal Foods ^T ' 

Test Example 3. 

ACAT inhibiting activities in j774 cell and HepG2 cell (Antt-foaming activities). 

J774 cell and HepG2 cell were sown on 24-holes-plates, and J774 cell was cultured with DMEM culturing solution 
(including 10% fetal bovine serum), and HepG2 cell was cultured with MEM culturing solution (including 10%fetal 
bovine serum), and they were incubated with 5% CO2 at 3/X for 24 hours. And then each culturing solutions was 
changed to 0.5mi of the culturing solution including 10 pg/ml of 25-OH cholesterol and specimen, and each cell was 
further cultured for 18 hours. After removing the medium, each cultured eel! was washed with PBS two times, and then 
extracted with 1.5ml of hexane : iso-propanol (3:2), and concentrated and dried. Each extracted substance was dis- 
solved into tso-propanol including 0.2ml of 10% Triton X-100. And total cholesterol (TC) of each was measured with 
Cholesterol E Test Wako (Wako Junyaku Co.). and free cholesterol (FG) of each was measured with Free Cholesterol 
E Test Wayo (Wako Junyaku Co.) The residue of extracting was dissolved with 0 25ml of 2N NaOH at 37"C for 30 min- 
utes, and an amount of protein was measured vMh BCA Protein Assay Reagent (Pierce). The amount of cholesterol 
ester per protein was calculated based on a difference between TC and FC, and IC50 was calculated in contrast with 
control. The results are shewn in Table 7. 
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Table 7 



Test Compound (Exam- 
ple No.) 


J 774 Cell-Derived 
Enzyme IO50 (^Mj 


HepG 2-Derived Enzyme 
'^50 ll^'^y 


IC50 (HepG 2) /IC50 (J 
774) 


1 




1 .0 


0.83 


2 


0.47 




2.55 


5 


1.9 


1.6 " 


0.84' 


6 


0.31 


• S.I ; ' 


' ' 26 13 


8 


0-007 


0.61 


■ 87 14 


23 


2.2 


12 


5 45 


44 


5.6 




0.38 


Control (1) 


0.56 


-5-3 


9.46 


Control (2) 


0.15 


1.4 


■ ■ ' 9.33 


Control (4) 


0.12 


0 75 


6.25 



Controls (1), (2) and (4) are the same as controls of Test Example 1 
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As the above-mentioned results, the compounds of the present invention has the superior inhibition for ACAT, m 
partcular since the compounds of the present invention act to selectively inrhibit a sub-type of the ACAT enzyme exist- 
ing in Wood vessel wall, it is found that they are expected as medicines for curing arteriousclerosis which have less side 
effects than non-selective ACAT inhibitions. And also, the compounds of the present invention has an activity to deteri- 
orate cholesterol, which depends on dose. 

Examples ' , . - , . 

The following Examples are to demcrtistrate the compounds of the present invention, which, however, are not 
intended to restrict the scope of the invention. ' - 

Example 1 : 

Production of 2- (benzoxazol-2-ytthio)-N-(2,6<litsopropylphenyl)acetamide: 

1-(3'-Dimethylaminopropyl)-3-ethylcarbodiimtde hydrochloride (WSC) (2.1 g. 11 mmols) and 1 -hydroxybenzotria- 
zole (HOBt) (1 49 g 11 mmols) were added to an N.N-dimethylformamide (DMF) (30 ml) solution of 2.6-diisopropy- 
laniline (1 97 g 10 mmols) and bromoacetic acid (2.08 g. 15 mmols). and stirred at room temperature for 12 hours. The 
reaction mixture was extracted with ethyl acetate. The organic layer was washed with water, 1 N HCt, an aqueous sat- 
urated solution of sodium hydrogencarbonate and saturated saline in that order, and dried with anhydrous magnesium 
sulfate and the solvent was evaporated. Then, the residue was purified through silica gel column chromatography 
(developer: hexane/acetone = 5/1). and the resulting crystals were recrystallized from ether-hexane to obtain 1 .26 g (42 
%) of 2-bromO'N-(2.6-diisopropylphenyl)acetamide as colorless needle-like crystals. 

Potassium carbonate (76 mg, 0.55 mmols) was added to an acetone (2 ml) solution of the resulting anilide (149 mg, 
0 5 mmols) and 2-mercaptobenzoxazole (83 mg. 0.55 mmols). and stirred at room temperature for 3 hours. The reac- 
tion mixture was diluted with an aqueous saturated solution of ammonium chloride, and extracted with ethyl acetate. 
The organic layer was washed with water, and dried with anhydrous magnesium sulfate, and the solvent was evapo- 
rated Then the residue was purified through silica gel column chromatography (developer: hexaneyether = 3/1), and 
the resulting crystals were recrystallized from methylene chloride-ether-hexane. 156 mg (yield: 85 %) of the intended 
product was obtained as colorless needle-like crystals. 

m.p: 156-158^0 

IR (KBr) cm"'': 3272. 2963, 1665, 1135. 742 

^H-NMR (CDCI3) 6: V 
1.07 (12H, br d. J = 6.8 Hz). 3.01 (2H, sept. J = 6.8 Hz), 4.1 1 (2H. s). 7.14 (1 H, d. J = 7.3 Hz). 7.23-7.34 (3H. m). 
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7.46-7.59 (2H, m) 

FIM.'^^ m/7 (rpiptiv/P intpn<:;ity) r^fifi (M"^) 217 (100) 



Elementary Anatysis: for C2iH24N20 


2S 




Calculated: 


C 68 45, 


H 6.56. 


N 7.50; 


S8.70 


Measured; 


C 68.59. 


H 6.55, 


N 7.60; 


S8.57 



Example 2: 

Production of 3- (ben20xazoi-2-yithio)-N-(2,6-diisopropylphenyl)propanamide: 

Ethanol (EtOH) (35 ml). 3-bromopropanoic acid (1.53 g. 10 mmols) and 2-mercaptobenzoxazole (1.51 g. 10 
mmols) were added in that order to an aqueous (15 ml) solution of potassium hydroxide (KOH) (1 .0 g, 17.8 mmols), and 
heated under reflux for 3 hours. The reaction mixture was concentrated under reduced pressure, water was added to 
the resulting residue, arxi this was made acidic (pH 1) with IN HCI added thereto. The precipitate formed was taken 
out through filtration, and crystallized in acetone-ether-hexane to obtain 1.3 g (58 %) of 3-(benzoxazol-2-ylthio)propa- 
noic acid as colorless crystals. 

WSC (21 1 mg, 1.1 mmols) and HOBt (148 mg, 1.1 mmols) were added in that order to an DMF (5 ml) solution of 
the carboxylic acid (223 mg, 1 mmol) prepared above and 2,6-diisopropylaniiine (178 mg, 1 mmol). and stirred at room 
temperature for 12 hours. Water was added to the reaction mixture, which was then extracted with ethyl acetate The 
organic layer was washed with 1 N HCI, an aqueous saturated solution of sodium hydrogencarbonate and saturated 
saline in that order, and dried with anhydrous sodium sulfate, and the solvent was evaporated- Then, the residue was 
purified through silica gel column chromatography (developer: hexane/acetone = 5/1). and the resulting crystals were 
recrystallized from acetone-ether-hexane. 21 1 mg (yield: 55 %) of the intended product was obtained as colorless nee- 
dle-like crystals. 

m.p. : 174-176°G 

IR (KBr) cm '. 3432. 3244. 1652, 1501. 1454 
^H-NMR (de-DMSO) 6: 

1.14 (12H, d, J = 6.8 Hz), 2.97 (2H. t. J - 6.5 Hz). 3.13 (2H, sept J = 6.8 Hz), 3.64 (2H. t. J = 6 6 Hz), 7.10-7.16 
(2H. m), 7.23 (1 H, dd. J = 8.5. 6.8 Hz), 7.27-7.37 (2H, m), 7 56-7.64 (2H. m). 8.96 (IH, br s) 

ElMS m/z (relative intensity): 382 (M""), 232 (100) 



Elementary Analysis: "^or C22H26N2O2S 


Calculated: 
Measured: 


G 69.08; 
C 69.24; 


H6.85. 
H 6.91; 


Nl 7.32 
N 7.29 



[0045] 
Example 3: 

Production of 4- (benzoxazol-2-ylthio)-N-(2.6-diisopropylphenyI)butanamide: 

WSC (2.3 g, 12 mmols) and HOBt (1 49 g. 15 mmols) were added to a DMF (30 ml) solution of 2.6-diisopropy- 
laniline (1 .97 g, 10 mmols) and 4-bromobutyric acid (2.71 g, 15 mmols). and stirred at room temperature for 12 hours. 
The reaction mixture was extracted with ether. The organic layer was washed with water. 1 N HCI. an aqueous satu- 
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rated solution ot sodium hydrogencarbonate and saturated saline in that order, and dried with anhydrous magnesium 
sulfate, and the solvent was evaporated. Then, the residue was purified through silica gel column chromatography 
(developer : hexane/acetone - 5/1 ). and the resulting crystals were recrystallized from ether-hexane to obtain 1 .04 g (32 
%) o1 4-bromo-N-(2,6-diisopropylphenyl)butanamide as colorless needle-like crystals. 

Potassium carbonate (46 mg. 0.33 mmols) and 18-crown-6 (8 mg. 0.03 mrViols) were added to a DMF (2 ml) solu- 
tion of the resulting aniiide (98 mg. 0.3 mrnols) and 2-mercaptobsnzcxazo!e (45 mg. Q.3 mmols). and stirred at 80-C for 
1 hour. The reaction mixture was diluted with water, and extracted with ether. The organic layer was washed with water, 
and dried with anhydrous magnesium sulfate, and the solvent was evaporated. Then, the residue was purified through 
preparative thin-layer chromatography (developer: hexane/acetone = 5/1), and the resulting crystals were recrystallized 
from acetone-ether-hexane. 80 mg (67 %) of the intended product was obtained as colorless needle-like crystals. 



m.p: 141-142"C 

IR (KBr) cm^: 3429, 3237, 1648, 1501. 1454 
^H-NMR (dg-DMSO) 6: 

1 .22 (12H, d. J = 6.8 Hz), 2.23-2.34 (2H. m), 2.61 -2.72 '(2H. m), 3.19(2H, sept. J = 6.8 Hz), 3.55.(2H. t, J = 7.?. Hz). 
7.21 (2H, m)' 7.32(1H.dd. J = 8.5.6.8 Hz), 7.39 (1 H. ddd. J = 8.0, 7.3. 1.5 Hz). 7.43 (1 H, ddd, J = 8.0, 7.3. 1.5 Hz), 
7.64-7.73 (2H. m), 8.95(1H, brS) 

ElMS m/z (relative intensity): 396 (M+, 100) " 



Elementary Analysis: for C23H28N2O2S 


Calculated: 
Measured: 


C 69.66;, 
C 69.86; 


H7.12; 
H 7.32; 


N7.06 . 
N 7.06 



Example 4: c - , - 

30 

Production of 5- (benzoxazol-2-ylthio)-N-(2,6<iiisopropylphenyl)pentanamtde: 

WSC (2.87 g, 15 mmols) and HOBt (2.03 g, 15 mmols) were added to a DMF (20 ml) solution of 2, 6-diisopropy- 
laniline (1.97 g, 10 mmols) and 5-bromopentanoic acid (2.71 g. 15 mmols), and stirred at room temperature for 12 

35 hours. The reaction mixture was extracted with ether. The organic layer was washed with water. 1 N HCl, an aqueous 
saturated solution of sodium hydrogencarbonate and saturated saline in that order, and dried with anhydrous magne- 
sium sulfate, and the solvent was evaporated. Then, the residue was purified through silica gel column chromatography 
(developer: hexane/acetone = 5/1). and the resulting crystals were recrystallized from ether-hexane to obtain 1.4 g 
(yield: 41 %) of 5-bromo-N-(2.6-diisopropylphenyl)pentanamtde as colorless needle-like crystals. 

40 Potassium carbonate (46 mg, 0.33 mmols) and 18-crown-6 (8 mg, 0.03 mmols) were added to a DMF (2 ml) solu- 

tion of the resulting aniiide (102 mg, 0.3 mmols) and 2-mercaptobenzoxazole (45 mg, 0.3 mmols), and stirred at 80'=*C 
for 1 hour. The reaction mixture was diluted with wPter. and extracted with ether. The organic layer was washed with 
water, and dried with anhydrous magnesium sulfate, and the solvent was evaporated. Then, the residue was purified 
through partitioning thin-layer chromatography (developer: chloroform/methanol = 19/1), and the resulting crystals were 

45 recrystallized from acetone-ether-hexane. 86 mg (yield: 70 %) of the intended product was obtained as colorless nee- 
dle-like crystals. 



m.p: 122-123°C 

IR (KBr) cm-"*: 3424, 3252. 1651, 1501, 1454 
£0 ^H-NMR (dg-DMSO) 6: 

1 12 (12H. d, J = 6.8 Hz), 1 79-2.01 (4H. m), 2 40-2.50 (2H, m). 3.09 (2H. sept. J = 6.8 Hz). 3,41 (2H, t, J = 6.8 Hz), 
7 1 1 (2H. m), 7.22 (1 H, dd. J = 8.5. 6 8 Hz). 7.29 (1 H, ddd. J = 8,0, 7.3. 15 Hz), 7.33 (1 H. ddd. J = 8.0, 7 3. 1 .5 Hz). 
7.59 (2H, m), 8.76 (1H. br s) 
EIMS nVz (relative intensity): 410 (M"*-, 100) 
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Elementary Analysis: tor C24H30N2O2S 


Calculated; 
Measured 


C 70.21; 
C 70.06; 


h 7.36; 
H 7 49; 


N 6.82 
N 6 .90 



Example 5; 

Production of 6- (benzoxazol-2-ylthio)-N-(2,6-diisopropylphenyl)hexanamide: 

WSC (2.1 g, 11 mmols) and HOBt (1 49 g. 1 1 mmds) were added to a DMF (30 ml) solution of 2,6-diisopropy- 
lamime (1 97 g 10 mmols) and 6-bromohexanoic acid (2.93 g, 15 mmois). and stirred at room temperature for 15 hours. 
Tbe reaction mixture was extracted with ethyl acetate. The organic layer was washed with water, 1 N HCl, an aqueous 
wOuratod soioton of sodium hydrogencartoonate and saturated saline in that order, and dried with anhydrous magne- 
sicm suMaie. and the sol\/ent was evaporated. Then, fhe residue was purified through silica gel column chromatography 
(deve*opef l^exane/acetone = 5/1), and the resulting crystals ware recrystallized from ether-hexane to obtain 2.15 g (61 
%; of 6-bfomc>-fsi-(2,6-diisopropylphenyf)hexanamide as colorless needle-iike crystals. 

Potas&ijm cartonate (104 mg, 0.55 mmols) and 18-crown-6 (13 mg, 0.05 mmols) were added to a DMF (1 ml) 
solution of the resulting anilide (194 mg, 0 55 mmols) and 2-mercaptobenzoxa20le (76 mg, 0.5 mmols), and stirred at 
80- C for 2 hours The reaction mixture was diluted with an aqueous saturated solution of ammonium chloride, and 
extracted v^h ethyl acetate The organic layer was washed with water, and dried with anhydrous magnesium sulfate, 
ard the solvent was evaporated. Then, the residue was punfied through silica gel coiumn chromatography (developer: 
chioroform/methanol = 20/1). and the resulting crystals were recrystallized from ether-hexane. 176 mg (yield: 83 %) of 
the interxJed product was obtained as colorless needle-like crystals. 

m.p.: 116-118°C 

IR (KBr) cm'^: 3231. 2965. 1645, 1454, 741 
^H-NMR (de-DMSO) 6: 

1.12 (12H. d. J = 6.8 Hz), 1.40-1.95 (6H, m). 2.39 (2H, m), 3.09 (2H. sept, J = 6,8 Hz), 3.35 (2H. t, J = 6.8 Hz), 7.21 
(IN. d, J = 8.3 Hz), 7.22 (1H, d. J = 7.1 Hz). 7.33 (1H, dd, J = 8.3, 7.1 Hz). 7.41 (1H. ddd, J = 8.1. 7.1. 2.4 Hz). 7.44 
(1H, ddd, J = 8.1. 7 1, 2.4 Hz), 7.69 (1H, ddd. J = 8.1, 2.4. 0.9 Hz). 7.71 (1H. ddd. J = 7.1. 2.4, 0.9 Hz), 8.70 (1H. 
br s) 

EIMS nVz (relative intensity): 424 (M". 100) 



Elementary Analysis: for C25H32NPO2S 


Calculated: 
Measured: 


C 70.72; 1 H 7.60; 
C 70.42; 1 H 7.71; 


N 6,60 
N 6 49 



Example 6: 

Production of 7-(ben2oxa20l-2-ylth!0)-N-(2,6-diisopropylphenyl)heptanamide: 

2 N Jones reagent (20 ml) was gradually and dropwise added to an acetone (20 ml) solution of 7-bromoheptanol 
( 1 .95 g, 10 mmols) with cooling with ice, and then stirred at room temperature for 1 0 minutes The reaction mixture was 
extracted three times with ether (80 ml) The organic layer was washed with water, and then extracted three times with 
an aqueous saturated solution of sodium hydrogencarbonate (120 ml). The aqueous layers were combined, then made 
acidic (pH = 1) with 5 % sulfuric acid added thereto, and extracted with ethyl acetate. The resulting organic layer was 
washed with water and saturated saline in that order, and dried with anhydrous sodium sulfate, and the solvent was 
evaporated, 1 45 g (70 %) of 7-bromoheptanoic acid was obtained as colorless needle-like crystals. WSC (891 mg. 4.7 
mmols) and H0B1 (628 mg. 4.7 mmols) were added to a DMF (20 ml) solution of the resulting carboxylic acid (1 .06 g. 
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5 mmols) and 2.6-diisopropylaniline (738 mg, 4.2 mmols). and stirred at room temperature for 12 hours. The reaction 
mixture was extracted with ether. The organic layer was washed with water. 1 N HCl. an aqueous saturated solution of 
sodium hydrogencarbonate and saturated saline in that order, and dned with anhydrous magnesium sulfate, and the 
solvent was evaporated. Then, the residue was purified through silica gel column chromatography (developer: hex- 
ane/acetone = 5/1). and the resulting crystals were recrystallized from ether-hexane to obtain 466 mg (yield: 30 %) of 
7-bromo-N-(2.5-diisopiopylpheny!)heptanamide as colorless needle-like crystals. 

Potassium carbonate (46 mg. 0.33 mmols) and 18-crown-6 (8 mg, 0.03 mmols) were added to a DMF (2 ml) solu- 
tion of the resulting anilide (111 mg. 0.3 mmols) and 2-mercaptobenzoxazole (45 mg, 0.3 mmols), and stirred at 80^C 
for 1 hour. The reaction mixture was diluted with water, and extracted with ether. The organic layer was washed with 
water, and dried with anhydrous magnesium sulfate, and the solvent was evaporated. Then, the residue was purified 
through preparative thin-layer chromatography (developer: chloroform/methanol = 19/1), and the resulting crystals were 
recrystallized from acetone-ether-hexane. 1 04 mg (79 %) of the intended product was obtained as colorless needle-like 
crystals. 

m.p.: 127-128"C 

IR (KBr) cm "': 3425. 3249. 1648. 1526, 1454 
^H-NMR(d6-DMSO)6: 

1 26 (12H d J = 6.8 Hz). 1 .56-2.05 (8H, m), 2.46-2.54 (2H; m). 3.23 {2H. sept, J = 6.8 Hz), 3.49>(2H. t, J = 7.3 Hz). 
7.24 (2H. m). 7.34 (1 dd. J = 8.5. 6.8 Hz). 7.42 (1 H. ddd. J = 8;0. 7.3. 1 .5 Hz),7.46 (1 H, ddd, J = 8.0, 7.3, 1 .5 Hz). 
7.66-7.77 (2H. m). 8.82 (1 H, br s) 
EIMS m/z (relative intensity): 438 (M"', 100) 



Elementary Analysis: for C25H34N2O2S 


Calculated: 
Measured: 


G 70:62: 
C 70.70; 


H 7.84; 
H7.97; 


N 6.33 
N6.24 



Example 7: 

Production of 8-(ben^oxazol-2-ylthio)-N-(2.6-diisopropylphenyl)octanamide:' 

WSC (1.05 g. 5.5 mmols) and HOBt (743 mg, 5.5 mmols) were added to a DMF (15 ml) solution of 2.6-diisopropy- 
laniline (886 mg. 5 mmols) and 84Dromooctanoic acid (1 .67 g. 7.5 mmols). and stirred at zoom temperature for 1 2 hours. 
The reaction mixture was extracted with ether. The organic layer was washed with water, 1 N HCl, an aqueous satu- 
rated solution of sodium hydrogencarbonate and saturated saline in that order, and dried with anhydrous magnesium 
sulfate, and the solvent was evaporated. Then, the residue was purified through silica gel column chromatography 
(developer: hexane/acetone = 5/1). and the resulting crystals were recrystallized from ether-hexane to obtain 720 mg 
(yield: 38 %) of 8-bromo-N-(2,6-diisopropylphenyl)octanamide as colorless needle-like crystals. 

Potassium carbonate (46 mg. 0.33 mmols) and 1 8-crown-6 (8 mg. 0.03 mmols) were added to a DMF (2 ml) solu- 
tion of the resulting anilide (115 mg, 0.3 mmols) and 2-mercaptobenzoxazo!e (45 mg, 0.3 mmols). and stirred at 80X 
for 1 hour. The reaction mixture was diluted with water, and extracted with ether. The organic layer was washed with 
water, and dned with anhydrous magnesium sulfate, and the solvent was evaporated. Then, the residue was purified 
through preparative thin-layer chromatography (developer: chloroform/methanol = 19/1). and the resulting crystals were 
recrystallized from acetone-ether-hexane. 1 02 mg (75 %) of the intended product was obtained as colorless needle-hke 
crystals. 

m p : 126-127°C 

IR (KBr) cm-^: 3433. 3263, 1652. 1505. 1454 
^H-NMR (de-DMSO) (S: 

1 27 (12H d J = 6 8 Hz), 1.51-2.02 (10H. m). 2.45-2.52 (2K m). 3.24 ^2 H-; sept. J = 6.8 Hz), 3.50 (2H. t. J = 7.3 
Hz). 7.25 (2H. m), 7.35(lH.dd, J = 8.5, 6.8 Hz). 7.43 (1 H. ddd. J = 8.0. T.3. 1.5 H2). 7.46-{1H: ddd. J = 8.0. 7,3. 
1.5 Hz). 7 73 (2H. m). 8.81 (1h. brs) 
EIMS nVz (relative intensity): 452 (M^, 100) 
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Elementary Analysis: for C27H3gN202S 




Calculated: 


C 71.64; 


H 8.02: 


N6.19 




Measured: 


C 71.65, 


H 8.15: 


N 6.35 
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Example 8; 

Production of 9-(benzoxazol-2-ylthio)-N-(?.,5-di!Sopropylphenyl)nonanamide: 

75 2 N Jones reagent (20 ml) was gradually and dropwise added to an acetone (20 ml) solution of 9-bromononanol 

(2.2 g, 10 mmois) with cooitng with ice. and then stirred at room temperature for 10 minutes. The reaction mixture was 
extracted three times with hexane (40 m!). The organic layer was washed with water, and then extracted three times 
with an aqueous saturated solution of potassium carbonate (40 ml). The aqueous layers were combined, then made 
acidic (pH = 1) with 10 % sulfuric acid added thereto, and extracted with ethyl acetate. The resulting organic layer was 
20 washed with water and saturated saline in that order, and dried with anhydrous sodium sulfate, arxi the solvent was 
evaporated. 1 .8 g (yield: 77 %) of 9-bromononanotc acid was obtained as colorless needle-like crystals. 

WSC (880 mg, 4.6 mmols) and HOBt (621 mg, 4.6 mmols) were added to a DMF (20 ml) solution of the resulting 
cartxDxytic acid (1 .19 g, 5 mmols) and 2,6-ditsopropylaniline (738 mg, 4.2 mmols), and stirred at room temperature for 
12 hours. The reaction mixture was extracted with ether The organic layer was washed with water. 1 N HCI, an aqueous 
25 saturated solution of sodium hydrogencarbonate and sa.turated saline in that order, and dried with anhydrous magne- 
sium sulfate, and the solvent was evaporated. Then, the residue was purified through silica get column chromatography 
(developer: hexane/acetone = 5/1), and the resulting crystals were recrystallized from ether-hexane to obtain 566 mg 
(yield: 34 %) of 9-bromo-N-(2,6<liisopropylphenyl)nonanamide as colorless needle-like crystals. 

Potassium carbonate (46 mg. 0.33 mmols) and 18-crown-6 (8 mg, 0.03 mmols) were added to a DMF (2 ml) solu- 
te; tion of the resulting anilide (1 19 mg, 0.3 mmols) and 2-mercaptobenzoxa2oie (45 mg, 0.3 mmols), arxJ stirred at SO'^C 
for 1 hour. The reaction mixture was diluted with water, and extracted with ether. The organic layer was washed with 
water and dried with anhydrous magnesium sulfate, and the sol^/ent was evaporated. Then, the residue was purified 
through preparative thin-layer chromatography (deve^oper: hexane/acetone = 5/1), and the resulting crystals were 
recrystallized from acetone-ether-hexane. 98 mg (yield: 70 %) of the intended product was obtained as colorless nee- 
35 die-like crystals. 

m.p: 76-77°C 

IR (KBr) cm"': 3424. 3253, 1650. 1504, 1455 
^H-NMR (dg-DMSO) 6: 

40 1.28 (12H, d, J = 6.8 Hz), 1.46-2.05 (12H. m), 2.44-2.56 (2H, m). 3.25 (2H, sept. J = 6.8 Hz), 3.50 (2H. t, J = 7.3 

Hz). 7.26 (2H. m), 7.37 (1H. dd. J = 8.5, 6.8 Hz). 7.43 (1H, ddd. J = 8.0. 7.3. 1.5 Hz), 7.47 (1H. ddd, J = 8.0, 7.3. 
1.5 Hz), 7.66-7.77 (2H. m), 8,82 (IN, br s) 
EIMS m/z (relative intensity): 466 (M"". 100) 

45 



Elementary Analysis: for C28H38Nn02S 


Calculated: | C 72.06; 

Measured: 1 C 72.15; 
1 


H 8.21; 
M 8.39: 


N 6.00 
N 5.91 



Example 9: 

Production of 10- (benzoxazol 2'ylthio)-N-(2.6'd!isopropy!phenyl)decanamide: 

2 N Jones reagent (26 ml) was gradually and dropwise added to an acetone (26 ml) solution of 10-bromodecanol 
(3.0 g, 12.7 mmols) with cooling w.th ice, and then stneri at room temperature for 10 minutes The reaction mixture was 
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extracted three times with hexane (75 ml). The organic layer was washed with water, and then extracted three times 
with an aqueous saturated solution of potassium carbonate (75 ml). The aqueous layers were combined, then made 
acidic (pH = 1) with 10 % sulfuric acid added thereto, and extracted with ethyl acetate. The resulting organic layer was 
washed with water and saturated saline in that order, and dried with anhydrous sodium sulfate, and the solvent was 
evaporated. 2.5 g (yield: 78 %) of 10-bromooctanoic acid was obtained as colorless needle-like crystals. 

WSC (1 .07 g. 5.6 mmois) and HOBt (755 mg. 5.6 mmols) were added to a DMF (20 ml) solution of the resulting 
carboxylic acid (1.27g. 5 mmols) and 2.6-diisopropylaniline (1.38 g, 7.6 mmols), and stirred at room temperature for 12 
hours The reaction mixture was extracted with ether. The organic layer was washed with water, 1 N HCl, an aqueous 
saturated solution of sodium hydrogencartjonate and saturated saline in that order, and dried with anhydrous magne- 
sium sulfate and the solvent was evaporated. Then, the residue was purified through silica gel column chromatography 
(developer: hexane/acetone = 5/1). and the resulting crystals were recrystallized from ether-hexane to obtain 797 mg 
(yield 38 %) of io-bromo-N-(2,6<iiisopropylphenyl)decanamide as colorless needle-like crystals. 

Potassium carbonate (46 mg, 0.33 mmols) and 18-crown-6 (8 hg, O.b'3 mm6ls)'wefe added to a DMF (2 ml) solu- 
tion of the resulting anilide (123 mg. 0.3 mmols) and 2-mercaptobenzoxazole (45 mg, 0.3 mmols). and stirred at 80X 
for 1 hour The reaction mixture was diluted with water, and extracted with ether. The organic layer was washed with 
water and dried with anhydrous magnesium sulfate, and the solvent was evaporated. Then, the residue was purified 
through partitioning thin-layer chromatography (developer: hexane/acetone = 5/f). and the resulting crystals were 
recrystallized from acetone-ether-hexane. 84 mg (58 %) of the intended product was obtained as colorless needle-like 
crystals 

m.p.: 61-63°C ^ ' \ ' , ' 

IR (KBr) cm'^: 3441, 3241. 1647. 1501. 1455 - 

^H-NMR (de-DMSO) 6: ^ " 

1 28 (12H d J = 6 8 Hz), 1.46-2.02 (14H. m), 2.44-2.56 (2K m). 3.24 (2K sept. J = 6.8 Hz>.-3.50 {2H, t. J = 7.3 
Hz). 7.26 {2H, m). 7.37 (iH.dd. J = 8.5, 6.8 Hz), 7.44 (1 H. ddd. J = 8.0. 7.3. 1.5 Hz); 7.47 (1H. ddd, J 8.0:7.3. 
1.5 Hz). 7.69-7.79 (2K m). 8.93 (1H.br s) - - . 

ElMSm7z(relativeintensrty) :480(M-'. 100)^ / • 



Elementary Analysis: for'C29H4oN202S 


Calculated: 

Measured: 

I '. . — 


C 72.46; 
C 72.24; 


H 8.39; 
H 8.65; 


N 5.83 
N 5.82 



Example 10: 

Production of 1 5- (benzoxa20l-2-ylthio)-N-(2,6-diisopropylphenyl)pentadecanamide: 

15-pentadecanolactone (10 g. 42 mmols). potassium hydroxide (10 g. 0.18 mmols) and tetra-n-butyl-ammonium 
bromide (1 34 g. 4.2 mmols) were dissolved in a mixed solvent of THF (100 ml) and water (30 ml), and heated under 
reflux for 1 2 hours. The reaction mixture was concentrated under reduced pressure to evaporate THF. and the aqueous 
layer was made acidic (pH = 1) and then extracted with ether. The organic layer was washed with water and saturated 
saline in that order and dried with anhydrous sodium sulfate, and the solvent was evaporated. The residue was recrys- 
tallized from acetone to obtain 10.4 g (yield: 97 %) of 15-hydroxypentadecarroic acid as colorless needle-like crystals. 

WSC (4.2 g. 22 mmols) and HOBt (3.0 g. 22 mmols) were added to a DMF (40 ml) solution of the resulting carbox- 
ylic acid (5 2 g 20 mmols) and 2.6<iiisopropylaniline (5.3 g, 30 mmofs). and stirred at room temperature for 12 hours. 
Water was added to the reaction mixture, and the precipitate formed was tal<en outthrough filtration, and extracted with 
chloroform The organic layer was washed with 1 N HCl and saturated saline in that order, and dried with anhydrous 
sodium sulfate and the solvent was evaporated. The residue was extracted with ether and filtered, and the filtrate was 
concentrated under reduced pressure. The residue was purified through silica gel column chromatography (developer: 
hexane/acetone = 5/1) to obtain 1 .9 g (yield: 23 %) of N-(2.6-diisopropylphenyl)-15-hydroxypentadecanamide. 

To a pyridine solution (15 ml) of the thus-obtained anilide (1.64 g, 3.9 mmols). added were p-toluenesulfonyl chlo^ 
ride (TsCI) (1 65 g. 8.7 mmols) and N.N-dimethyl-4-aminopyridine (24 mg.^-0.2 mmois), and stirred:at room temperature 
for 12 hours Water was added to the reaction mixture, which was then extracted with ether. The organic layer was 
washed with an aqueous solution of 5 % potassium hydrogensulfate. saturated saline, an aqueous saturated solution 
of sodium hydrogencarbonate and saturated saline in that order, and dried with anhydrous sodium sulfate, and the sol- 
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vent was evaporated The residue was purified through silica gel column chromatography (developer: hexane/ether = 
3/1) to obtain 622 ma (yield: 29 %) of N-(2.6-dii50DroDvlDhenvl)-15-(4-toluenesutfonvloxv)Dentadecanam!de and 177 
mg (yield: 10 %) of N-(2,6-diisopropylphenyl)-15-chloropentadecanamide. 

Potassium carbonate (55 mg. 0.4 mmols) and 18-aown-6 (lO mg, 0 04 mmols) were added to a DMF (2 ml) solu- 
tion of the resulting chloride (164 mg, 0.38 mmols) and 2-mercaptobenzoxazole (55 mg, 0.36 mmols), arxl stirred at 
80*^0 for 1 hour. The reaction mixture was diluted with water, and extracted with ether. The organic layer was washed 
with water, and dned with anhydrous sodium sulfate, and the solvent was evaporated. Then, the residue was purified 
through silica gel column chromatography (developer: hexane/acetone = 15/1), and the resulting crystals were recrys- 
tallized from ether-hexane. 165 mg (yield: 83 %) of the intended product was obtained as colorless needle-like crystals. 

m.p.: 64-65°C 

IR (KBr) cm^: 3429. 3248, 1649. 1503. 1455 
^H-NMR (dg-DMSO) 6: 

1.13 (12H, d. J = 6.8 Hz), 1.25-1.72 (22H. m), 1.81 (2H, quint. J = 7.3 Hz). 2.29-2.38 (2H, m), 3.10 (2H. sept, J = 
6.8 Hz) 3.33 {2H, t, J = 7.3 Hz), 7.08-7. 14 (2H. m), 7.21 (1H,dd, J = 8 5, 6.8 Hz). 7.25-7.35 (2H. m). 7.53-7.63 (2H. 
m), 8.67(1H,brs) 

ElMS m/z (relative intensity): 550 (M^, 100) 



Elementary Analysis: for C34H50N2O2S 


Calculated: 
Measured: 


C 74.14; 
C 74.10; 


H 9.15; 
H 9.25; 


N5.09 
N 5.09 



Example 11: 

Production of 2-(benzoxazol-2-ylthio)-N-(2,4-difluorophenyl)acetain;de 

WSC (2.1 g, 11 mmols) and HOBt(1.49g, 11 mmols) were added to a DMF (30 ml) solution of 2, 4-difluoroaniline 
(1 .29g, 10 mmols) and bromoacetic acid (2.08 g, 15 mmols), and stirred at room temperature for 12 hours. The reaction 
mixture was extracted with ether, The organic layer was washed with water, 1 N HCI. an aqueous saturated solution of 
sodium hydrogencarbonate and saturated saline in that order, and dried with anhydrous magnesium sulfate, and the 
solvent was evaporated. Then, the residue was purified through silica gel column chromatography (developer: hex- 
ane/acetone = 5/1), and the resulting crystals were reaystaliized from ether-hexane to obtain 1.7 g (yield 68 %) of 2- 
bromo-N-(2,4-difluorophenyl)acetamide as colorless needle-like crystals. 

Potassium carbonate (46 mg, 0.33 mmols) was added to an acetone (2 ml) solution of the resulting anilide (75 mg, 
0.3 mmols) and 2-mercaptobenzoxazole (45 mg, 0.3 mmols), and stirred at room temperature for 1 hour. The reaction 
mixture was diluted with water, and extracted with ether The organic layer was washed with water, and dried with anhy- 
drous magnesium sulfate, and the solvent was evaporated. Then, the residue was purified through partitioning thin- 
layer chromatography (developer, hexane/acetone = 5/1), and the resulting crystals were recrystallized from methylene 
chloride-ether-hexane. 80 mg (yield: 83 %) of the intended product was obtained as colorless needle-like crystals. 

m.p.: 123-124°C 

IR (KBr) cm-^:3276, 1683. 1558, 1500, 1139 
^H-NMR (CDCI3} 6: 

4.03 (2H, s), 6.76-6.89 (3H, m) 7.30 (1 H, dt, J - 7.3, ^. .5 Hz), 7.36 (1 H, dt, J = 7.3, 1.5 Hz), 7 49 (1 H. ddd, J = 7.3, 
1.5, 0.5 Hz). 8.34 (1H, m), 10.21 (2H, br s) 
ElMS m/z (relative intensity) 320 (M^) I6I (100) 



Elementary Analysis: for 5H10P2N2O2S 


Calculated: 
Measured: 


C 56.25; 
C 56.34; 


H 3.15; 
H 3.17; 


N 8.75 
N 8.65 
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Example 12: 

Production of 4-(benzoxa2ol-2-ytthio)-N-(2,4-difluorophenyl)butanamide: 

WSC (2.1 g. 1 1 mmols) and HOBt (1 .49 g, 1 1 mmols) were added to a DMF (30 ml) solution of 2,4-dtf luoroaniiine 

, . ^ ^ ^ , M I u. /r> a -u; mrr»rtic\ anH ctirroH at rnnm tpmnprature for 12 hours. The reac- 

(liiyg I u mrnuib) di lu H-ui utituuuijf 1 a^^iw v*--^ y. . w .... ..w.wy, « . - 

tion mixture was extracted with ether. The organic layer was washed with water. 1 N HCl, an aqueous saturated solution 
of sodium hydrogencarbonate and saturated saline in that order, and dried with anhydrous magnesium sulfate, and the 
solvent was evaporated. Then, the residue was purified through preparative thin-layer chromatography (developer : hex- 
ane/acetone = 5/1). and the resulting crystals were r eery stall ized from ether-hexane to obtain 1.6 g (yield: 58 %) of 4- 
bromo-N-(2 4-difluorophenyl)butanamide as colorless needle-like crystals. 

Potassium carbonate (46 mg. 0.33 mmols) and 18-crown-6 (8 mg, 0.03 mmols) were added to a DMF (2 ml) solu- 
tion of the resulting anilide (83 mg. 0.3 mmols) and 2-mercaptobenzoxa2ole (45 mg, 0.3 mmols). and stirred at SO^C for 
2 hours The reaction mixture was diluted with water, and extracted with ether. The organic layer was washed with 
water and dried with anhydrous magnesium sulfate, and the solvent was evaporated. Then, the residue was purified 
through preparative thin-layer chromatography (developer: hexane/acetone = 5/1). and the resulting crystals were 
recrystaliized from acetone-ether-hexane. 60 mg (yield: 57 %) of the intended product was obtained as colorless nee- 
dle-like crystals. 

m.p.:95-96°C 

IR (KBr) cm-''; 3292. 1668. 1545, 1501. 1455 
^H-NMR (CDCI3) 6: 

2-31 (2H, quint. J = 6.8 Hz). 2.64 (2H. t. J = 6.8Hz). 3.44 (2H. t. J = 6.8 Hz). 6.82-6.92 (2H; m). 7.20-7.31 (2H, m). 
7 42 (1H, m). 7.52 (1H. m). 7.85 (1H. br s). 8.20 (1H. m) 
ElMS m/z (relative intensity): 348 (M''). 219 (100) 





Elementary Analysis: for Ci7H-,4F2N202S 


30 


Calculated: 


C 58.61; 


H 4.05. 


N 8.04 


Measured: , 


C 58.64; 


H 4.06; 


N8.00 



35 



40 



Example 13: 

Production of 5-(benzoxazol-2-yllhio)-N-(2,4-difluorophenyl)pentanamide: 

WSC (2 1 g 11 mmols) and HOBt (1 .49 g, 1 1 mmols) were added to a DMF (30 ml) solution of 2,4-difluoroaniline 
(1 29 g 10 mmols) and 5-bromopentanoic acid (2.7 g, 15 mmols). and stirred at room temperature for 12 hours. The 
reaction mixture was extracted with ether. The organic layer was washed with water, 1 N HCl, an aqueous saturated 
solution of sodium hydrogencartjonate and saturated saline In that Order, and dried with anhydrous magnesium sulfate, 
and the solvent was evaporated. Then, the residue was purified through preprative thin-layer chromatography (devel- 
oper: hexane/acetone = 5/1), and the resulting crystals were recrystaliized from ether-hexane to obtain 2.0 g (yield; 68 
%) of 5-bromo-N-(2,4-difluorophenyl)pentanamide as colorless needle-like crystals. 

Potassium carbonate (46 mg, 0.33 mmols) and 18-crown-6 (8 mg. 0.03 mmols) were added to a DMF (2 ml) solu- 
tion of the resulting anilide (88 mg, 0.3 mmols) and 2-mercaptobenzoxazole (45 mg, 0.3 mmols), and stirred at 80°C for 
1 hour The reaction mixture was diluted with water, and extracted with ether. The organic layer was washed with water, 
and dried with anhydrous magnesium sulfate, and the solvent was evaporated. Then, the residue was purified through 
partitioning thin-layer chromatography (developer: hexane/acetone = 5/3), and the resulting crystals were recrystaliized 
from acetone-ether-hexane. 75 mg (yield: 69 %) of the intended product was obtained as colorless needle-like crystals 

m.p.: 136-137°C • - . •■ 

IR (KBr) cm ■': 3439, 3248. 1663. 1533. 1504 

"IH-NMR (CDCI3) 8: , , , ^„ 

1.90-1.97 (4H, m). 2.45-2.51 (2H, m), 3.33-3.39 (2H, m), 6.80-6.90 (2H, m), 7.20-7.31 (3H, m), 7.43 (1H, m), 7.58 

(1H. m), 8.20 (1H, m) 

ElMS m/z (relative intensity): 362 [M*). 233 (100) 
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Elementary Analysis: for 






•O.25H2O 




Calculated: 


C 58.92; 


H 4.53; 


N 7.64 


Measured: 


C 58.94; 


H 4.42; 


N 7.59 



K' 

Exarrple 14: 

Prcxluction of 6- (ben20xazol-2-ytthio)-N-(2,4-drfluorophen/l)hexanamide: 

75 

WSC (2.1 g, 1 1 mmois) and HOBt (1 .49 g, 11 mrnols) were added to a DMF (30 ml) solution of 2.4-dffluoroaniiine 
(1.29 g. 10 mmols) and 6-bromohexanoic acid (2.93 g. 15 mmots), and stirred at room temperature for 15 hours. The 
reaction mixture was extracted with ether. The organic layer was washed with water. 1 N HCI. an aqueous saturated 
solution of sodium hydrogencarbonate and saturated saline in that order, and dried with anhydrous magnesium sulfate, 

20 and the solvent was evaporated. Then, the residue was purified through silica gel column chromatography (developer; 
hexane/acetone = 5/1), and the resulting crystals were recrystallized from ether-hexane to obtain 2.1 g (yield: 69 %) of 
6-bromo-N-(2,4-difluorophenyl)hexanamide as colorless needle-like crystals. 

Potassium carbonate (30 mg. 0.22 mmols) and 18-crown-6 (5 mg, 0.02 mmols) were added to a DMF (1 ml) solu- 
tion of the resulting aniiide (61 mg, 0.2 mmols) and 2-mercaptobenzoxazole (30 mg, 0.2 mmots), and stirred at 80°C for 

25 2 hours. The reaction mixture was diluted with water, and extracted with ether. The organic layer was washed with 
water and dried with anhydrous magnesium sulfate, and the solvent was evaporated. Then, the residue was purified 
through partitioning thin-la/er chromatography (developer: hexane/acetone = 5/1). and the resulting crystals were 
recrystallized from ether-hexane. 63 mg (83 %) of the intertded product was obtained as colorless needle-like crystals. 

30 m.p.: 104-105^0 

IR(KBr) cm'"': 3292, 1659. 1537, 15C7. 1132 
^H-NMR (dg-DMSO) 6: 

1.53-1.66 (2H, m), 1.75-1 .95 (4H, m). 2.43 (2H. t. J - 7.3 Hz). 3,32 (2H, t, J = 7.3 Hz). 6.80-6.90 (2H, m), 7.19-7.31 
(2H. m), 7.43 (1 H, m), 7.59 (1 h, m), 8.24 (1 H, m) 
35 ElMS m/z (relative intensity); 376 (M^. 100) 





Elementary Analysis: for C-,9Ht8F2N202S 


40 


Calculated; 


C 60.63; 


H 4.82; 


N 7.44 


Measured: 


C 60.46. 


H 4.88; 


N 7.43 



45 

Example 15: 

Production of 10-(ben2Oxazol-2-ylthio)-N-(2.4-difluorophenyl)decanamide: 

so WSC (990 mg, 5.2 mmols) and HOBt (698 mg, 5.2 mmols) were added to a DMF (10 ml) solution of 2 4-difluoro- 

aniline (1 29 g 10 mmols) and 10-bromodecanoic acid (118 g. 4.7 mmols), and stirred at room temperature for 15 
hours The reaction mixture was extracted with ether. The organic layer was washed with water, 1 N HCI, an aqueous 
saturated solution of sodium hydrogencarbonate and saturated saline in that order, and dried with anhydrous magne- 
sium sulfate, and the solvent was evaporated. Then, the residue was purified through silica gel column chromatography 

55 (developer: hexane/acetone = 10/1 ). and the resulting crystals were recrystallized from ether-hexane to obtain 763 mg 
(yield: 45 %) of 1C-bromo-N-(2,4-difluorophenyl)decanamide as colorless needle like crystals. 

Potassium carbonate (46 mg, 0.33 mmols) and 18-crown-6 (8 mg. 0.03 mmols) were added to a DMF (2 ml) solu- 
tion of the resulting anilide (109 mg, 0.3 mmols) and 2-mercaptobenzoxazole (45 mg, 0.3 mmols), and stirred at SO'^C 
for 1 hour. The reaction mixture was diluted with water, and extracted with ether. The organic layer was washed with 
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water and dried with anhydrous sodium sulfate, and the solvent was evaporated. Then, the residue was purified 
through preparative thin-layer chromatography (developer: hexane/acetone = 5/1). and the resulting crystals were 
recrystaliized from ether-hexane. 80 mg (yield: 61 %) of the intended product was obtained as colorless needle-like 
crystals. 

IR (KBr) cm"": 3436. 3296. 1658. 1534. 1507 

^H-NMR(CDCl3)6: ^ 
1.25-1.55 (10H. m), 1.64-1.87 (4H, m). 2.39 (2H, t. J = 7.3 Hz), 3.31 (2H, t. J = 7.3 Hz), 6.81-6.91 (2H. m), 7.17- 
7.32 (3H. m), 7.43 (1 H. m). 7.60 (1H. m). 8.26 (IH, m) 

EIMS nrVz (relative intensity): 432 (M"", 100) 



Elementary Analysis: tor C23H26F2N2O2S 


Calculated: 
Measured: 


C 63.87; 
C 63-94; 


H 6.06; 
H 6.11; 


N6.48 
N 6.48 



Example 16: 

Production of 5-(benzoxazcl-2-yithio)-N-(2.6-diisopropylphenyl)-2.2-dimethylpentanamide^ . 

lodotrimethylsilane (3 00 g. 15 mmols) was added to an acetonitrile solution (5 ml) of ethyl 5-chloro-2,2-dimethyl- 
pentanoate (963 mg, 5 mmols) at room temperature, and heated at 80^C for 24 hours with stirring. The reaction mixture 
was poured into water with ice. and extracted with ether. The organic layer was washed with wat^. and dried with anhy- 
drous magnesium sulfate, and the solvent was evaporated to obtain 0.9 g of 5-chloro-2.2<Jimethylpentaaoic acid as a 

brown oil. . ^ ■ ,j o 

Oxalyl chloride (888 mg. 7 mmols) was added to a chloroform (10 ml) solution of the resulting carboxykc acid (0 9 
g. 5 mmols) and DMF (catalytic amount. 1 drop), and stirred at room temperature for 1 hour. The reaction mixture was 
concentrated to obtain 5-chloro-2.2-dimethylpentanoic acid chloride. 

A chloroform (2 ml) solution of the carboxylic acid chloride obtained in the above was added to a chloroform (3 ml) 
solution of 2 6-diisopropylaniline (532 mg. 3 mmols) and triethylamine (506 mg. 5 mmols) with cooling with ice. and then 
stirred at room temperature for 12 hours. The reaction mrxture was diluted with water, and extracted with ether. The 
organic layer was washed with 1 N HCl, an aqueous saturated solution of sodium hydrogencarbonate and saturated 
saline in that order, and dried with anhydrous magnesium sulfate, and the solvent was evaporated. 

The resulting residue was recrystaliized from ether-hexane to obtain 833 mg (yield: 86 %) of 5-chloro-2.2-dimethyl- 
N-(2 6-diisopropylphenyl)pentanamide as colorless needle-like crystals (m.p.: 172-174 • C) . 

Potassium cartDonate (62 mg. 0.45 mmols) and 1 8-crown-6 (8 mg. 0.03 mmols) were added to a DMF (1 .5 ml) solu- 
tion of the resulting anilide (97 mg. 0.3 mmols) and 2-mercaptobenzoxazole (53 mg. 0.35 mmols). and stirred at SO^C 
for 3 hours The reaction mixture was diluted with water, and extracted with ethyl acetate. The organic layer was washed 
with water and dried with anhydrous magnesium sulfate, and the solvent was evaporated. Then, the residue was puri- 
fied through silica gel column chromatography (developer: hexane/acetone = 7/1). and. the resulting crystals (110 mg, 
yield: 84 %) were recrystaliized from acetone-hexane. Thus was obtained the intended product as colorless needle-like 
crystals. - ^ ' 

m,p:149-15rC 

IR (KBr) cm '': 3303, 2963. 1641, 1502, 1129 

^H-NMR (de-DMSO) ' . , . 

1 11 (12H d J = 68 Hz) 1 30(5H,s), 1 .77-1 .98 (4H, m). 3.07 (2H. sept. J = 6.8 Hz), 3.39 (2H, t J - 7.1 Hz). 7.10 
(IH, d. J = 8.3 Hz). 7.1l'(2H, d, J = 7.1 Hz). 7.21 (2H. dd, J = 8.3. 7.1 Hz), 7.26-7.37 (2H. m), 7.53-7.64 {2H, m), 
8.43(1H. brs) 

EIMS m/z (relative intensity); 438 (M-^, 100) 
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Elementary Analysis: for C26H34N2O2S 




Calculated: 


C 71.20; 


H 7.81 ; 


N 6.39; 


S 7.31 


5 


Measured: 


C 71 10; 


H 7.81 ; 


N 6.45; 


S 7 40 



7C 

Example 17: 

Production of 6- (ben20xa20l-2-ylthio)-2,2-tetramethylene-N-(2,6-diisopropylphenyl)hexanamide: 

15 Methyl cyctopentanecarboxylate (1 .3 g, 10 mmols) was gradually added to a tetrahydrofuran (THF) (10 ml) solution 

of lithium diisopropylamide (LD.A) (1 1 mmois) at -78"C. and stirred for 30 minutes at said temperature. Then, stili at said 
temperature, hexamethylphosphoramide (HMPA) (2,15 g. 12 mmols) and 1 -bromo-4-chlorobutane (2.06 g, 12 mmols) 
were gradually added thereto in that cider, and stirred for 2 hours still at -78^C. An aqueous saturated solution of ammo- 
nium chloride was added to the reaction mixture, which was then extracted with ether. The organic layer was washed 

20 with water and saturated saline in that order, and dried with anhydrous magnesium sulfate, and the solvent was evap- 
orated. The residue was purrfied through silica gel column chromatography (developer: hexane/ettier = 10/1) to obtain 
2.18 g (yield: 99 %) of methyl 6-ch!oro-2 2-tetramethy(ene-hexanoate as a colorless oil. 

A methylene chloride (1 .0 mot/liter) solution (4 ml) of boron trichloride was gradually added to a methylene chloride 
(1 ml) solution of the resulting ester (219 mg, 1 mmol) at -20^C. and then stirred at room temperature for 2 hours. The 

25 reaction mixture was poured into water with ice, and extracted with methylene chloride The organic layer was washed 
with water, and dried with anhydrous magnesium sulfate, and the solvent was evaporated to obtain 216 mg (yield: >99 
%) of 6-chloro-2.2-tetramethy!enehexanoic acid as a colorless oil. 

DMF (catalytic amount. 1 drop) and oxalyl chloride (152 mg. 1 .2 mmols) were added in that order to a chloroform 
(3 ml) solution of the resulting carboxylic acid (■"64 mg, 0.8 mmois) with cooling witn ice, and then stirred at room tem- 

30 perature for 30 minutes. The reaction mixture was concentrated to obtain the corresponding acid chloride. 

A chloroform (1 .5 ml) solution of the acid chloride prepared in the above was added to a chloroform (3 ml) solution 
of 2.6-diisopropylaniline (142 mg, 0 8 rnmols) and triethylamine (81 mg. 0.8 mmols) with cooling with ice. and stirred at 
room temperature for 12 hours. The reaction mixture was diluted with water and extracted with ether. The organic layer 
was washed with 1 N HCi. an aqueous saturated solution of sodium hydrogencarbonate and saturated saline in that 

35 order, and dried with anhydrous magnesium sulfate, and the solvent was evaporated. The residue was recrystallized 
from ether-hexane to obtain 1 48 mg (yield: 58 %) of 6-chloro-2,2-tetramethylene-N-(2.6-diisopropylphenyl)hexanamide 
as colorless needle-like crystals. 

Potassium carbonate (30 mg, 0.22 mmols) and 1S-crown-6 (5 mg. 0.02 mmols) were added to a DMF (1 ml) solu- 
tion of the resulting aniltde (63 mg, 0.2 mmols) and 2-mercaptobenzoxa20le (30 mg, 0.2 mmols), and stirred at 80"C for 

40 1 hour. The reaction mixture was diluted with water, and extracted with ether. The organic layer was washed with water, 
and dried with anhydrous magnesium sulfate, and the solvent was evaporated. Then, the residue was purified through 
preparative thin-layer chromatography (developer: hexane/acetone = 5/1), and the resulting crystals were recrystallized 
from acetone-ether-hexane 46 mg (yield: 53 %) of the intended product was obtained as colorless needle-like crystals. 

45 m.p.: 115-117°C 

IR (KBr) cm"^: 3431. 3308, 1642, 1506, 1454 
^H-NMR (CDCI3) &. 

1.20 (12H, d, J = 6.8 Hz), 1.52-1.94 (12H, m), 2. 14-2.26 (2H. m), 3.04 (2H. sept, J = 6.8 Hz). 3.32 (2H, t, J = 7.3 
Hz), 6.76 (1H, br s), 7.16 (2H m), 7.19-7.32 (3H, m), 7.41-7.45 (1H, m), 7.56-7.61 (1H, m) 
50 ElMS nVz (relative intensity): 478 (M^, 100) 



Elementary Analysis: for C2oH33NJ202S 


Calculated: , 
Measured: 


G 72.76; 
C 72.86; 


H 8.00; 
H 8.27; 


N 5.85 
N 5.74 
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Example 18: 

Production of 6-(ben20xazol-2-ylthio)-2.2-trimethylene-N-(2,6-ditsopropylphenyl)hexanarriide: 

Cyclobutanecarbonyl chloride (2.37 g, 20 mmols) was added to a chloroform (30 ml) solution of benzyl alcohol 
/o -tc « on rvs.^«i^\ or^w +r-;o+hv/iaminQ 9 n 99 mmnicN lA/ith mnlinn with irp and then healed under reflux for 1 hour. 
The reaction mixture was concentrated under reduced pressure, and the residue was diluted with water and extracted 
with ether. The organic layer was washed with 1 N HCI, an aqueous saturated solution of sodium hydrogencart)onate 
and saturated saline in that order, and dried with anhydrous magnesium sulfate and the solvent was evaporated. The 
resulting oil was purified through silica gel column chromatography (developer: hexane/acetone = 10/1) and distilled 
(1 10°C/1 .2 mmHg) to obtain 2.14 g (yield: 56%) of benzyl cyclobutanecarboxylate as a colorless oil. 

The resulting ester (951 mg, 5 mmo\s) was gradually added to a THF (10 ml) solution of LDA (5.5 mols) at -52"C. 
and stirred for 30 minutes at said temperature. Then, still at said terrperature. Hf^PA (896 mg. 5 mniois) and 1-bromo- 
4-chlorobutane (857 mg. 5 mmols) were gradually added thereto in that order, and stirred for 1 hour still at -52^C and 
then for 1 hour at -20°C. An aqueous saturated solution of ammphium chloride was added to the reaction mixture, which 
was then extracted with ether. The organic layer was washed with IN HCI. an aqueous saturated solution of sodium 
hydrogencarbonate and saturated saline in that order, and dned with anhydrous magnesium sulfate, and the solvent 
was evaporated. The residue was distilled (190°C/2.0 mmHg) to obtain 526 mg (yield: 37 %) of bfenzyl 6*-chloro--2,2-trt- 
methylenehexanoate as a colorless oil. . . 

10 % palladium-carbon catalyst (30 mg) was added to an ethyl acetate (5 ml] solution ot tne resulting ester {^n \ 
mg. 1 mmd). and stirred in a hydrogen atmosphere at room temperature for 2 hours, the reacfion mixture was filtered, 
and the solvent was evaporated. The resulting residue was diluted with ether, and extracted with an aqueous saturated 
solution of sodium hydrogencarbonate. The aqueous layer was made acidic with 1 N KCI 4dded "thereto; and then 
extracted with ethyl acetate The resulting extract was washed with saturated saline, and dried wJth anhydrous magne- 
sium sulfate, and the solvent was evaporated to obtain 1 20 mg (yield: 63 %) of 6-chlofo-2.2-trimethyrenehexanoic acid 

as a colorless oil. ' ^- , 

DMF (catalytic amount. 1 drop) and oxalyl chloride (1 1.6 mg, 0.91 mmols) were added m that order to a chloroform 
(2 ml) solution of the resulting cariDoxylic acid (1 16 mg, 0,61 mmols) with cooling with ice; and then sfirred at roomlBm- 
perature for 30 minutes. The reaction mixture was concentrated to obtain 6-'chlord-2.2-trimeth>^«^^^^ acid chlo- 

A chloroform (1 ml) solution of the acid chloride prepared in the above was add^ to'^ chloroform (2 ml] solution of 
2 5-diisopropylaniline (108 mg. 0,61 mmols) and triethylamine (82 mg, 6.61 mmols) with codling witKice, and stirred at 
room temperature for 2 days. The reaction mixture was diluted with water and extracted wrth ether. The organic layer 
was washed with 1 N HCI, an aqueous saturated solution of sodium hydrogencarbonate and iattirafej saline in that 
order and dried with anhydrous magnesium sulfate, and the soivent was evaporated. The residue was recrystallized 
from ether-hexane to obtain 1 06 mg (yield: 50 %) of 6-ch!oro-2.2-trimethylene-N-(2,6-diisopropylphenyl)hexanamide as 

colorless needle-like crystals. 

Potassium carbonate (30 mg. 0.22 mmols) and 18-crown-6 (5 mg. 0.02 mmols) were added to a DMF (1 ml) solu- 
tion of the resulting anilide (67 mg. 0.2 mmols) and 2-mercaptobenzoxazole (30 mg. 0.2 mmols). and stirred at 80"C for 
1 hour. The reaction mixture was diluted with water, and extracted with ether. The organic layer was washed with water, 
and dried with anhydrous magnesium sulfate, and the solvent was evaporated. Then, the residue was purified through 
preparative thin-layer chromatography (developer: hexane/acetone = 5/1 ). and the resulting crystals were recrystallized 
from acetone-ether-hexane- 63 mg (yield: 68 %) of the intended product was obtained as colorless needle-lme crystals. 



m.p,: 118-119"C 

IR (KBr) cm*^ : 3425, 3293, 2961 , 1643. 1499 
^H-NMR(CDCl3) 6: 

1 22 (12H d, J = 6.8 Hz). 1 .52-1 .65 (2H, m). 1 .85-2.10 (6H, m). 2.43-2.58 (2H. m), 3.07 (2H, sept. J = 6.8 Hz), 3.34 
(2H, t, J = 6.8 Hz). 6.63 (1H, br s). 7.17 (2H. m). 7.20-7.33 (3H. m), 7.41-7.46 (1H. m). 7.57-7.62 (1H, m) 
ElMS m/z (relative intensrty): 464 (M"", 100) 



Elementary Analysis: for 028^36.^2^?''^ 


Calculated: 
Measured: 


C 72.38; 
C 72.50; 


H 7.81, 
H 7.89; 


N 5.03 
N 5.87 
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Example 19: 

Prcxjuction of 6-(benzoxa2o!-2-yttnio)-N-(2-isopropyl-6-methylphenyl)hexanamide: 

DMF (catalytic amount, 1 drop) and oxalyl chloride {781 mg, 6.2 mmols) were added to a chloroform (10 ml) solu- 
tion of 6-bromohexarioic acid (1 .0 g. 5, 1 mmols) with cooling with ice, and then stirred at room temperature for 2 hours. 
The reaction mixture was concentrated under reduced pressure to obtain the corresponding acid chloride. 

The acid cnloride prepared in the aoove was aoded to a chloroform (10 ml) solution of 2-isopropyl-6-methylaniline 
(765 mg. 5.1 mmols) and triethylamine (623 mg, 6.2 mmols) with cooling with ice. and stirred at room temperature for 
1 hour. The reaction mixture was concentrated under reduced pressure, to which was added water. Then, this was 
extracted with ethyl acetate. The organic layer was washed with i N HCI. an aqueous saturated solution of sodium 
hydrogencarbonate and saturated saline in that order, and dried with anhydrous magnesium sulfate and the solvent 
was evaporated. The residue was purified through silica gel column chromatography (developer: hexane/ethyl acetate 
= 4/1 ), and the resurting crystals were recrystallized from ethyl acetate-hexane. 983 mg (yield: 59 %) of 6-bromo-N-(2- 
tsopropyl-6-methylphenyl)hexanamide was obtained as colorless needle-iike crystals. 

m.p.: 66-67 X 

I R (KBr) cm'^: 3227. 2963. 1650. 1531.783 
^H-NMR (dg-DMSO) 6: 

1.12 (6H, d. J = 6.8 Hz). 1.41-1.58 (2H, m), 1.59-1.92 (4H. m). 1.59-1.92 (4H. m). 2.12 (3K s), 2.25-2.38 (2H, m), 

3.10 (1H. sept, J = 6.8 Hz). 3.47 (1H. t. J = 6.8 Hz), 3.60 (2H. t. J = 6.8 Hz), 6 99-7.13 (3H. m), 7.15 (1H, br s) 

Potassium carbonate (47 nr»g, 0.34 mmols) and 18-crown-6 (8 mg, 0.03 mmols) were added to a DMF (3 ml) solu- 
tion of the resulting amide (100 mg, 0.31 mmols) and 2-mercaptobenzoxazole (46 mg. 0.31 mmols), and stirred at 80°C 
for 4 hours The reaction mixture was diluted with water, and extracted with ethyl acetate The organic layer was washed 
with water, and dried with anhydrous magnesium sulfate, and the solvent was evaporated. Then, the residue was puri- 
fied through silica gel column chromatography (developer: hexane/ethyl acetate = 2/1), and the resulting crystals were 
recrystallized from ethyl acetate-hexane. 68 mg (yield: 56 %) of the intended product was obtained as colorless needle- 
like crystals. 

m.p.: 87-88°C 

IR (KBr) cm'^: 3246, 2965, 1645, IvSOO. 145^., 1132, 741 
^H-NMR (dg-DMSO) o: 

1.12 (6H. d, J = 6.8 Hz), 1.48-1. G2 (2H. m), 1 .63-1 .78 (2H. m). 1.78-1.92 (2H, m). 2.12 (3H, s). 2.28-2.38 (2H, m). 

3.1 1 (1H, sept, J = 6.8 Hz), 3.35 (2H. t, J = 7.2 Hz), 7.01 (1 H. m). 7.07-7.13 {2H, m), 7.24-7.34 (2H. m). 7.53-7.61 
(2H, m), 8.70 (1H, br s) 

ElMS nVz (relative intensity) : 396 (M*) 



Elementary Analysis: for C23H28M2O22 



Calculated: 


C 


69.66; 


H 7.12; 


N 7.06 


Measured: 


C 


69.69; 


H 7.13; 


N 7.07 



Example 20: 

Production of 6-(ben20xazol-2-ylthio)-N-(3,4,5-trim.eihoxyphenyl)hexaparT)ide: 

WSC (2.11 g, 1 1 mmols) and HOBt (1 68 g. 1 1 mmols) were added to a DMF (15 ml) solution of 3,4 5-trimethoxy- 
aniline (2.75 g. 15 mmols) and 6-bromohexanoic acid (1.95 g. 10 mmols), artd stirred at room temperature for 12 hours 
The reaction mixture was extracted with ether. The organic layer was washed with water. 1 N HCI, an aqueous satu- 
rated solution of sodium hydrogencarbonate and saturated saline in that order, and dried with anhydrous magnesium 
sulfate, and the solvent was evaporated. Then, the residue was purified through silica gel column chromatography 
(developer: hexane/acelone = 5/1), and the resulting crystals were recrystallized from ether-hexane to obtain 1.42 g 
(yield: 40%) of 6-bromo-N-(3,4.5-trimethoxyphenyl)hexanamide as colorless needle-like crystals. 

Potassium carbonale (106 n-g, 0.77 mmols) and 18-crown~6 (19 mg, 0.07 mmols) were added to a DMF (1 .5 ml) 
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solution of the resulting anilide (252 mg, 0.7 mmols) and 2-mercaptoben20xa2ole (106 mg, 0.7 mmols). and stirred at 
80°C for 1 hour. The reaction mixture was diluted with water, and extracted with ether. The organic layer was washed 
with water, and dried with anhydrous magnesium sulfate, and the solvent was evaporated. Then, the residue was puri- 
fied through preparative thin-layer chromatography (developer: hexane/acetone = 5/2), and the resulting crystals were 
recrystallized from acetone-hexane. 259 mg (yield: 86 %) of the intended product was obtained as colorless needle-like 
crystals 

m.p.: 108-109°C 

IR (KBr) cm- ■■: 3430, 3310, 1652, 1504, 1135 
■•H-NMRICDCLs) 6: 

1 52-1.65 (2H, m). 1.81 (2H. quint. J = 7.3 Hz). 1.91 (2R. qurnt. J= 7.3 H^).-2.38 (2H. t, J •= 7.3 Hz), 3.32 (2H. t. J 
= 7.3 Hz). 3.81 (3H. s). 3.82 (3H, s), 3.83 (3H. s), 6.84 (2H. s). 7.20-7.32 (2H. m), 7.;^ (1 H. br S). 7.45 (1H. m). 7.59 
(1H, m) ' ' - 

EIMS m/z (relative intensity): 430 (M-^, 100) 



Elementary Analysts: for C22H26N2O5S 


Calculated: 
Measured: 


C 61.38: 
C 61.31 ; 


H 6.09; 
H 6.10; 


N6.51 
N 6.54 



Example 21 

Production of 6-(benzoxazol-2-ylsulfinyI)-N-(2,5<iiisopropylpheny1)hexanamide: 

m-Ch!croperoxybenzoic acid (125 mg, 0.49 mmols) was added to a methylene chloride (2 ml) solution of 6-(ben- 
zoxazol-2-ylthio)-N-(2.6-diisopropylphenyl)hexanamide (258 mg. 0.61 mmols) at 0°C, and stirred for 60 minutes. The 
reaction mixture was diluted with an aqueous saturated solution of sodium hydrogencarbonate. and extracted with ethyl 
acetate. The organic layer was washed with water, and dried with anhydrous magnesium sulfate, and the solvent was 
evaporated. Then, the residue was purified through preparative thin-layer chromatography (developer; hexane/acetone 
= 5/2) to obtain 1 79 mg (yield: 84 %) of the intended product as crystals. This was recrystallized fromtiexane-acetone 
to obtain colorless needle-like crystals. - 

m.p: 147-148°C 

IR (KBr) cm'"": 3434. 3239. 2963. 1646, 1073, 748 

^H-NMR (dg-DMSO) 6: 

1 26 (12H, d. J = 6.8 Hz). 1 .64-2.12 (5H, m). 2.49 (2H m). 3.22 (2H. sept. J = 6.8 Hz), 3.56 (2H, t, J = 6.8 Hz). 3.59 
(2H t, J = 6.8 Hz), 7.23 (1H, d, J = 8.3 Hz). 7.24-(1H, d. J = 7.T Hz). 7.35^(1 H. dd, J = 8.3. 7.1 Hz), 7.63 (1H, td, J 
= 7.3.' 1.5 Hz), 7.68 (1H, td. J = 7.3, 1.5 Hz). 7.95 (2H. ddd. J = 7.3, 1.5, 0.7 Hz). 8.01 (2H, ddd, J = 7.3, 1.5. 0.7 
Hz), 8.84 (1H, br s) 

EIMS m/z (relative intensity): 440 (M-^). 204 (100) 



Elementary Analysis: for C25H32N2O3S 


Calculated: 
Measured: 


C 68.15; 
C 67.97; 


H 7.32; 
H 7.31; 


N6.36 
N6.29 



Example 22: 

Production of 6-(benzoxazol-2-ylam!no)-N-(2,6-diisopropylphenyl)hexahamide: 

Sodium azide (195 mg, 3.0 mmols) was added to a DMF (5 ml) solution of 6-bromo-N-(2,6-dii5opropylphenyl)hex- 
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anamide (354 mg 1 .0 mmol), and stirred at 100°C for 2 hours. After having been cooled, water was added to the reac- 
tion mixture which was then extracted with ether. The resulting extract was washed with saturated saline, and dried with 
anhydrous magnesium sulfate and the solvent was evaporated to obtain 310 mg of a crude product ol e-azido-N- (2,6- 
diisopropylphenyl)hexanamtde. Tnis azide was all dissolved in ethanol (3 ml) to which was added 10 % palladium-car- 
bon catalyst (100 mg) and stirred in a hydrogen atmosphere for 2 hours. The reaction mixture was filtered, and the fil- 
trate was concentrated under reduced pressure to obtain 241 mg of a crude product of 6-amino-N-(2,6- 
diisopropylphenyl)hexanamide- 

The resulting crude amine (135 mg, 0 46 mmols) was dissolved in a mixed solvent of acetonitrile (2 ml) and DM" 
(1 ml), to which were added N,N-diisopropy I ethyl amine (55 mg. 0.5 mmols) and 2-chloroben20xazole (71 mg, 0.46 
mmols) in that order, and stirred at 90°C for 1 hour. After having been cooled, water was added to the reaction mixture, 
which was then extracted with ether. The resulting extract was washed with saturated saline, and dried with anhydrous 
magnesium sulfate, and the solvent was evaporated. The residue was purified through preparative thin-iayer chroma- 
tography (developer: hexane/acetone = 5/3). and the resulting crystals were recrystallized from hexane-acetone. 96 mg 
(yield: 51 %) of the intended product was obtained as pale brown needle-like crystals. 

m.p.: 165-166"C 

IR (KBr) cm-\ 3231, 2965, 1678, 1648, 1461 
^H-NMR (de-DMSO) 6: 

1 .1 1 (1 2H, d. J = 6.8 Hz), 1 .40-1 56 (2H. m). 1 .61 -1.75 (4H, m), 2.28 2.40 (2H, m), 3.08 (2H sept, J = 6.8 Hz), 3.34 
(2H, quint, J - 6.5 Hz). 6.92 (1H. dt. J - 7.8. 1.5 Hz), 7.06 (1H. dt, J - 7.8, 1.5 Hz), 7.05-7.12 (2H, m). 7.19 (1H, dd. 
J = 8.5,6.8 Hz), 7.19(1H, ddd, J = 7.8, 1.5. 0.5 Hz). 7.23 (1 H. ddd, J = 7.8. 1.5. 0.5 Hz). 7.32 (1H. m), 8.66 (1H.br 
s) 

EIMS m/2 (relative intensity): 407 (M^. 100) 



Elementary Analysis: for C25H33N3O2 


Calculated: 
Measured: 


C 73.68; 
C 73,65; 


H8.16; 
H 8.34; 


N 10.31 
N 10.19 



Example 23: 

Production of 2-(benzimidazol-2-ylthto)-N-(2,6-diisopropylphenyl)acetamtde: 

According to the same process as in Example 1 . the intended product was obtained as colorless needle-like crys- 

tals- 

m.p.: 223-225"C 

IR (KBr) cm-^: 3272. 2963. 1665. 1135. 742 
^H-NMR (dg-DMSO) '6: 

1.07 (12H, d, J = 6.8 Hz), 3.09 (2H. sept. J = 5.8 Hz), 4.20 (2H, s). 7 09-7 17 (4H. m). 7.23 (IH. dd, J = 8.5, 6.8 Hz), 

7.42-7.48 (2H, m). 9.33 (1H. br s) 

EIMS m/z (relative intensity): 367 (M*). 217 (100) 



Elementary Analysis: for C21H25N3OS 



Calculated: 


C 68.63. 


H 6.86; 


N 11 43; 


S 8.72 


MeaGured: 


C 68 75; 


H 7 02; 


N 11.35; 


S 8.67 
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Example 24: , 

Production of 4- (benzimida2ot-2-ylthio)-N-(2,6<iiisopropylphenyI)butanamide: 

According to the same process as in Example 3, the intended product was obtained as colorless needle-like crys- 
tals. 

m.p.:214-215°C 

IR (KBr) cm-"*: 3393, 3253, 1651. 1439. 1401 

■"H-NMR (dfi-DMSO) 6: . . . o x 

1 22 (12H d, J = 6.8 Hz), 2.16-2.28 (2H. m), 2.55-2.70 (2H. m). 3.18 (2H, Sept J - 6.8 Hz). 3.48 (2H. t. J = 7.3 Hz), 
7'l5-7.24 (4H, m), 7.32 (1H, dd. J == 8.5, 6-8 Hz), 7.41-7.55 (2H. m). 8.98 (1H. br s) 
EIMS m/2 (relative intensity): 395 (M-"), 150 (100) 



Elementary Analysis: for C23H25N3OS • 0.17 




H2O 






Calculated: 


C 69.31 


H7.42; 


N 10.54 


Measured: 


0^9.13: 


H7.31; 


N 10.37 



25 Example 25: ' 

Production of 5-(benzimidazol-2-ylthio)-N-(2.6-diisopropyrphenyI)pentanamide: :; 

According to the same process as in Example 4. the intended product was obtain ed;^as_color I ess needle-like crys- 

30 tals. 

m.p.:208-209°C 

IR (KBr) cm-^: 3383, 3270, 1653. 1518. 1401 

-5 l^l'g (^2H^d J^e? Hz). 1 .86-1.98 (4H. m). 2.45-2.53 (2H. m). 3.16 (2H. sept. J = 6.8 Hz). 3.43 (2H. t. J = 6.8 Hz). 

7.13-7.21 '(4H. m). 7.29 (1H. dd. J = 8.5, 6.8 Hz). 7.45-7.53 (2H. m). 8.82 (1H, br s) 
ElMS miz (relative intensity): 409 (M^, 100) 



AO 


Elementary Analysis: for C24H31N3OS 




Calculated: 


C 70.38; 


H 7.63; 


N 10.26 




Measured: 


C 70.16; 


H 7,75; 


N 10.26 



45 



50 



Example 26: 

Production of 6-(benzimida20l-2-/lthio)-N-(2,6-diisopropylphenyl)hexanamide: 

According to the same process as in Example 5. the intended product was obtained as colorless needle-like crys- 



tals. 



m.p.: 204-206°C 

IR (KBr) cm'"*: 3240, 2963, 1647. 1268. 739 

^H-NMR (de-DMSO) b: . , . ^ .om 

1.18 (12H, d, J = 6.8 Hz). 1 .62 (2H, m). 1 ,83 (2H, m), 2,44 (2H. t, J = 7.3 Hz). 3.06 (2H. sept, J = 6.8 Hz), 3.26 (2H. 

t. J = 7.3 Hz), 7.15-7.32 (7H. m) 
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EIMS m/2 (relative intensity) : 423 (M^", 100) 





Elementary Analysis: fcx C25H33N30S - 0.1 H2O 




Calculated: 


C 70.58, 


H 7.87; 


N 9.88; 


S7.57 




Measured: 


C 70.49; 


H 7.93; 


N 9.63; 


S 7.38 



10 

Example 27: 

Production of 7-(ben2imidazol-2-ylthio)-N-(2,6-diisopropylpheny!)heptanamide: 

15 

According to the same process as in Example 6, the intendec product was obtained as coiof less needle-like crys- 
tals. 

m.p.: 164-165°C 
20 IR (KBr) cm"^: 3424. 3273. 1648, 1515. 1443 

^H-NMR (dg-DMSO) 6: 

1.27 (12H, d. J =6.8 Hz). 1 .54-1 .99 (8H, m), 2.43-2.54 (2H. m), 3.24 (2H. sept J =6.8 Hz), 3.43 (2H,t. J = 7.3 Hz). 
7.20-7.30 (4H. m), 7.35 (1H, dd. J = 8.5. 6.8 Hz). 7.52-7.58 (2H. m). 8.83 (1H, br s) 
EIMS m/z (relative intensity): 437 (M^^. 100) 

25 





Elementary Analysis: for C26H35N3OS 




Calculated: 


C 71.36; 


H 8.06; 


N 9.60 


30 


Measured: 


C 71.19; 


H 8.33; 


N9.30 



35 Example 28: 

Production of 8-(benzimidazo!-2-ylthio)-N-(2.6-diisopropylphenyl)octanamide: 

According to the same process as in Example 7. the intended product was obtained as colorless needle-like crys- 

40 tals. 

m.p.: 129-130"C 

IR (KBr) cm-^: 3381, 3235, 2962. 1651. 1439 

45 

^H-NMR (de-DMSO) 5: 

1.28 (12H. d, J = 6.8 Hz), 1.50-1.95 (10H, m). 2.46-2.53 (2H, m), 3.25 (2H, sept, J = 6.8 Hz). 3.44 (2H. t. J = 7.3 
Hz). 7.21-7.28 (4H, m), 7.36 (1H, dd, J := 8.5. 6.8 Hz), 7.55 (2H, m), 8.81 (1H, br s) 

50 EIMS nVz (relative intensity): 451 (M"". 100) 





Elementary Analysis: for C27H37N3OS 


55 


Calculated: 


C 71.80; 


H 8.26; 


N 9.30 




Measured: 


C 71.65; 


H 8.26; 


N 9.23 
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Example 29: 

Prcxluction of 9-(benzimida2ol-2-ylthio)-N-(2,6-diisopropytphenyl)nonanamide: 

According to the same process as in Example 9. the intended product was obtained as colorless needle-like crys- 
tals. 

m.p: 159-160^C 

IR (KBr) cm-^: 3422, 3278, 2930. 1648, 1403 
^H-NMR(d6-DMS0) 6: 

1.29 (12K d. J = 6.8 Hz). 1.49-2.00 (12H. m). 2.45-2.55 (2H, m), 3.25 (2K sept, J = 6.8 Hz). 3.44 (2H, t. J = 7.3 
Hz). 7.21 -7.30 (4H, m), 7.37 (1 H, dd, J = 8.5. 6.8 Hz), 7.52-7.58 (2H. m). 8.82 (1 H. br s) 
EIMS m/z (relative intensity): 465 (M^ 100) 



Elementary Analysis: tor C28H39N3OS 



Calculated: 


C 72.22; 


H 8.44; 


N 9.02 


Measured: 


C 72.38; 


H 8.65; 


N 8.88 



Example 30: 

Production of lO-(benzimidazol-2-ylthio)-N-(2.6-diisopropylphenyi)decanamide: . _ 

According to the same process as in Example 9. the intended product was obtained as cotorless needle-like crys 

tals. 

m.p: 137-138°C 

IR (KBr) cm*\3385. 3276. 2928, 1651. 1440 

''H-NMR(d6-DMSO)6: , 
1 29 (12H d J = 68 Hz), 1 .42-1 .99 (14H. m), 2.43-2.55 (2H. m), 3.26 (2K sept, J = 6.8 Hz). 3.43 (2H. t, J = 7.. 
Hz), 7.21-7.30 (4H, m). 7.37 (1H, dd, J = 8.5, 6.8 Hz), 7.53-7.62 (2H. m), 8.82 (1H. br s) 
EIMS m/z (relative intensity): 479 (M"", 100) 



Elementary Analysis: for C29H41N3OS 


Calculated: 
Measured: 


C 72.61; 
C 72.71; 


H 8.61; 
H 8.87; 


N 8,76 
N 8.57 



Example 31 : 

Production of 1 5-(benzimidazol-2-ylthio)-N-(2.6-diisopropylphenyl)pentadecanamide: 

According to the same process as in Example 10. the intended product was obtained as colorless needle-like crys- 
tals. 

m.p : 72-74°C 

IR (KBr) cm-"':3428. 3234, 1652, 1526. 1438 
^H-NMR (de-DMSG) iS. 

1.29 (12H. d, J = 6 8 Hz), 1.40-1.95 (24H, m), 2.44-2.53 (2H, m), 3.26 (2H, sept J = 6.8 Hz). 3.42 (2H, t. J = 7.3 
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Hz), 7.21 -7.28 (5H, m), 7.36 (1 H. dd. J = 8.5, 6.8 Hz), 7.53-7.60 (2H, m), 8.83 (1 H, br s) 
EIMS nVz (relative intensity): 549 (M"", 100) 



Elementary Analysis: for C34H5tN30S 


Calculated: 
Measured: 


C 74.27; 
C 74.05; 


H 9.35; 
H 9.35; 


N 7.64 
N 7.61 



Example 32: 

75 

Production of 2-(benztmidazo(-2-ylthio)-N-(2,4-drfluorophenyl)ace{amide: 

According to the same process as in Example 1 1 , the intended product was obtained as colorless needle-like crys- 
tals. 

2D 

m.p.: 183-184^0 

IR (KBr) cm "": 3387. 3158, 1661, 1571. 1503 
^H-NMR(CDCl3) 6: 

4.05 (2H. s), 6.79-6 89 (2H, m), 7.19-7.28 (2H. m), 7.40 (1H. br). 7.64 (1H. br). 8.19 (1H, m) 
25 EIMS m/z (relative intensity): 319 (M*. 100) 



Elementary Analysis' for 




CisHnFsNgOS-O.IHsO 




Calculated: 


C 56.10, 


H 3.52; 


N 13.08 


Measured: 


C 56.05; 


H 3.49; 


N 13.01 



Example 33: 

Production of 4-(benzimidazol-2-ylthio)-N-(2,4-difluorophenyl)butanamide: 

40 

According to the same process as in Example 1 2. the intended product was obtained as colorless needle-like crys- 
tals. 

m.p.: 143-145^C 
45 IR (KBR) cm"^: 3290, 3154, 1665. 1527. 1513 

^H-NMR (CDCI3) 6: 

2.16 (2H, quint. J = 7.3 Hz). 2.62 (2H, t. J = 7.3 Hz). 3.31 (2H. t, J = 7,3 Hz), 6.82-5.91 (2H, m). 7.14-7.25 (4H, m). 

7.43-7.50 (2H, m), 7.90-8.02 (1H. m) 

EIMS m/z (relative intensity): 347 (M""). 1.50 (100) 



Elementary Analysts; for 




Ci7Ht5F2N3OS-0.1H2O 




Calculated: 


C 56.10; 


H 3.52; 


N 13.08 


Measured: 


C 56.05; 


H 3.49; 


N 13.01 
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Example 34: 

Production of 5-(benzimidazol-2-ylthio)-N-(2.4-difluorophenyl)pentanamide: 

According to the same process as in Example 13. the intended product was obtained as colorless needle-like crys- 

taib. 

m.p.: 133-134°C 

IR(KBr)cm-^;3309, 1S65. 1541. 1429. 1406 
10 ^H-NMR (CDCI3) 8: 

1 .83-1 .95 (4H. m). 2.45 (2H. t. J = 7.3 Hz), 3.31 (2H. t. J = 7.3 Hz), 6.79-5.89 (2H. m). 7.1 5-7.22 (2H. m). 7.51 (1 H. 
m). 8.08-8.16 (1H. m). 10.01 (1H. br s) 
EIMS m/z (relative intensity): 361 (M-^, 100) 



Elementary Analysis: tor Ci6Ht7F2N30S 



Calculated: 


C 


59-82; 


H 4.74; 


N 11.63 


Measured: 


C 


59.79; 


H 4.67; 


N 11.58 



Example 35: 

25 

Production of 6-{benzimidazol-2-ylthio)-N-(2.4-difluorophenyl)hexanamide: 

According to the same process as in Example 1 4. the intended product was obtained as colorless needle-like crys- 
tals. 

30 ■ ' . , - ' ^ 

m.p: 151-162°C 

IR(KBr) cm '': 3271, 2983. 1664. 1531.1513 

^H-NMR (CDCl3-d4-MeOH) 5: ^ _ 

1.52-1.61 (2H, m). 1.69-1.82 (4H. m). 2.41 (2H. t. J = 7.3 Hz). 3.24 (2H. t. J = 7.3 Hz), 6.81^.90 (2H. m). 7.15-7.22 
35 (2H, m), 7.40-7.55 (2H. m). 7.88-7.98 (1 H, m). 8.80 (1 H. br s) 

EIMS m/z (relative intensity): 375 (M"". 100) 



Elementary Analysis: lor CtgH-,9F2N30S 


Calculated: 
Measured: 


C 60.79; 
C 60.75; 


H 5.10; 
H 5.19; 


N 11.19 
N 11.08 



Example 36: 

Production of 1 0-(ben2imidazol-2-ylthio)-N-(2,4-dif luorophenyl)decanamide: 

According to the same process as in Example 15. the intended product was obtained as colorless needle-like crys- 
tals. 



m.p: 116-117"C ~" 
IR (KBr) cm'^: 3436. 3279. 1668. 1531. 1430 
^H-NMR (CDCI3) 6: 

1.20-1.48 (10H, m), 1.56-1.79 (4H, m), 2.39 (2H. t. J = 7.3 Hz). 3.32 (2H. t. J = 7.3 Hz). 6.81-6.91 (2H, m). 7.15- 
7.22 (2H, m). 7.32 (IN. br s), 7.55 (2H, br s), 8.18-8.29 (1H. m), 9.56 (1H, br s) 
EIMS m/z (relative intensity): 431 (M"'), 150 (100) 
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Elementary Analysis: for C23H27F2N3OS 




Calculated: 


C 64.02; 


H 6.31; 


N9.74 




Measured: 


C 63.99; 


H 6.34; 


N 9.64 



Example 37; 

Production of 5-(ben2imidazol-2-ylthio)-N-(2,6-ditluorophenyl)-2,2-dimethylpentanamide; 

/5 According to the same process as in Example 16, the intended product was obtained as colorless needle-iike crys- 

tals. 

m.p.: 195-197^C 

!R (KBr) cm-^: 3191, 2963, 1636, 1269, 740 
20 ■'H-NMR (dg-DMSO) 6: 

1.11 (1 2H, d. J = 6.8 Hz). 1 .28 {6H. s). 1 .73-1 .92 (4H, m), 3.07 (2H, sept, J = 6.8 Hz). 3.32 (2H, m). 7.05-7.53 (7H, 
m). 8.41 (1H, br s) 

EIMS nVz (relative intensity): 437 (M^. 100) 



Elementary Analysis: .or 






O.25H2O 




Calculated; 


C 70 63; 


H 8.09; 


N9.50 


Measured: 


C 70 58; 


H 8.10: 


N 9.24 



35 Example 38; 

Production of 6-(benzimidazol-2-ylthio)-N-(2-isopropyl-6-methylphenyl)hexanamide; 

According to the same process as in Example 19, the intended product was obtained as colorless needle-like crys- 

40 tals. 

m.p.; 138-140^C 

IR (KBr) cm'^: 3241, 2961, 1651, 1437, 1286, 743 

45 

^H-NMR (dg-DMSO) S: 

1.12 (6H, d, J = 6.8 Hz), 1.47-1.62 (2H, m), 1.62-1.85 (4H, m), 2.12 (3H, s), 2.28-2.40 (2H. m), 3.11 (1H. sept. J = 
6.8 Hz). 3.28 (2H. t. J = 7.2 Hz). 6.98-7.12 (6H, m). 7.33 (IH, m). 7,46 (1H. m), 8.69 (1 H. br s) 

5c" EIMS nVz (relative intensity): 395 (M"") 





Elementary Analysis: for C23H29N3OS 


55 


Calculated; 


C 69,84; 


H 7.39; 


N 10.62 




Measured: 


C 69.82; 


H 7.44; 


N 10.71 
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Example 39: 

Production of 6-(benzimida20l-2-ylthio)-N-(3,4,5-trimethoxyphenyl)hexanamide: 

According to the same process as in Example 20, the intended product was obtained as colorless needle-like crys- 



m.p.: 162-163°C 

IR (KBr) cm'^: 3170. 2933. 1660. 1509. 1453 
^H-NMR (CDCy 6: 

1.44-1.57 (2H. m). 1.66-1.86 (4H. m). 2.33 (2K t J = 7.3 Hz), 3.24 (2H. t. J = 7.3 Hz), 3.76 (6H, s). 3.81 (3H. s). 
6.91 (2H. s). 7.17-7.25 (2H, m), 7.36 (1H, m). 7.65 (1H. m), 8.1 7 (1 H, br s). 9.84 (1H, br s) 
EtMS m/z (relative intensity) 429 {M^. 100) 



Elementary Analysis: for C22H27N3O4S 


Calculated: 
Measured: 


C 61.52; 
C 61.44; 


H 6.34; 
H 6.37; 


N9.78 
N 9.79 



Example 40: 

Production of 6-(benzimidazol-2-ylsulfinyl)-N-(2,6<:iiisopropylphenyi)hexan&mide: 

m-Chloroperoxybenzoic acid (70 mg. 0.27 mols) ^^s addecf to a methylene Chloride-methanol (2/1.3 ml) solution 
of 6-(benzimtdazol-2-ylthio)-N-(2,6<liisopropylphenyl)hexanamide as obtained in Example 26. art -78^C. and stirred for 
10 minutes. The reaction mixture was diluted with an aqueous saturated solution of sodiiirri hydrogencarbonate. and 
extracted with ethyl acetate. The organic layer was washed with \Aater. and dried with anhydrous magnesium sulfate, 
and the solvent was evaporated. The residue was purified through partitioning thin-layer chromatography (developer: 
hexane/acetone = 5/3) to obtain 35 mg (yield: 23 %) of crystals, which were then recrystallized from hexane-acetone to 
obtain the intended product as colorless needle-like crystals. 

m.p.: 187-188°C 

IR (KBr) cm-"*: 3428, 3216. 2962. 1647. 1075. 738 
^H-NMR (dg-DMSO) 6: 

1 27(12H. d. J = 68 Hz). 1.64-2.07 (6H. m). 2.49 (2H, m). 3.23 (2H, sept. J = 6.8 Hz). 3.33-3.56 (2H, m), 7.24 (1H. 
d. J = 8.3 Hz). 7.25 (1H. d. J = 7.1 Hz), 7.36 (1H. dd, J = 8.3. 7.1 Hz), 7.42 (1H, dd. J = 7.1. 6.1 Hz), 7.45 (1H. dd. 
J = 7. 1 , 6. 1 Hz), 7.46-7.83 (2H. m), 8.84 (1 H. br s) 
ElMS m/z (relative intensity): 439 (M""), 204 (100) 



Elementary Analysis: for C25H33N3O2S 


Calculated: 
Measured: 


C 68.30; 
C 58.01; 


H 7.57; 
H 7.62; 


N 9.56 
N9.37 



Example 41 : 

Production of 6-(benzimidazol-2-ylsulfonyl)-N-(2.6-diisopropylphenyl)hexanamide: 

35 mg (yield: 23 %) of crystals as obtained at the same time in Example 40 were recrystallized from hexane-ace- 
tone. Thus was obtained the intended product as colorless needle-like crystals. 



39 



EP 0 807 627 A2 



m.p.: 207-208°C 

IR (KRr) rm'' ?>A21 3245 2962. 1640. 1140 
^H-NMR (dg-DMSO) 6: 

1 .12 (12H, d, J = 6.8 Hz). 1 .43-1 .90 (6H. m), 2.32 (2H. m). 3.04 (2H, sept J = 68 Hz) 3.55 (2H, t, J = 7.6 Hz). 7.09 
(^H. d, J = 8.3 Hz). 7.10 (1H d. J = 7.1 Hz). 7.21 (1 H, dd, J = 3.3. 7.1 Hz). 7.33-7 42 (2H, m). 7.67-7.74 (2H m), 
7.46-7.83 {2H, m), 8.69 (1H, br s) 
EIMS m/z (relative intensity): 455 (M^, 100) 



Elementary Analysis: tor 




C25H33N3O3S 


•C.3H2C 




Calculated: 


C 65.13; 


H 7.35; 


N 9.11 


Measured: 


C 65.16. 


H 7.36; 


N 8.92 



Example 42: 

Production of 2-(ben2othia20l-2-ylthio)-N-(2,6-diisopropylpheny!)acetamide: 

According to the sane process as in Example 1 the intended product was obtained as colorless needle-like crys- 
tals. 

m.p.: 130-133^0 

IR (KBr) cm ■•: 3353. 2961. 1662. 1508. 765 
^H-NMR (d6-DMSO) 6: 

1 08 {12H. d. J = 6.8 Hz). 3.10 (2H. sept. J = 5.8 Hz). 4.34 (2H. s), 7.1 1 (1H, d. J - 8.3 Hz), 7.12 (1H. d. J = 7.3 Hz). 
7.23 (1 H, dd. J = 8.3, 7.3 Hz). 7.46 (1 H, td. J = 7.8. 1 .2 Hz). 7.51 (1 H. td. J = 7.8. 1 .2 Hz), 7.87 (1 H. dd, J = 7.8, 1 .2 
Hz). 7.98 (1H, dd, J = 7.8, 1 2 Hz) 
EIMS m/z (relative intensity): 384 (M"'). 217 (100) 



Elementary Analysis: for C21H24N2OS2 


Calculated: 
Measured: 


C 65.69; 
C 65.41; 


H 6.29; 
H 6.47; 


N 7.28; 
N 7.21 ; 


S 16.67 
S 16.38 



Example 43: 

Production of 3-(benzothiazol-2-ylthto)-N-(2,6-diisopropylphenyl)propanamide: 

According to the same process as in Example 2. the intended product was obtained as colorless needle-like crys- 
tals. 

m.p.: 153-154^C 

IR (KBr) cm-"' : 3432. 3240, 1654. 1527. 1428 
^H-NMR (dc-DMSO) §: 

1.14 (12H, d, J = 6.8 Hz). 2.94 (2H. t, J 6.8 Hz), 3.13 (2H. sept. J = 6 8 Hz)^ 3.57 (2H. t. J = 6 8 Hz). 7.10-7.16 
(2H. m). 7.23 (1 H. dd. J = 8 5. 6.8 Hz). 7.35 (1 H. ddd, J = 8,0. 7.3. 1 .5 Hz), 7 46 (1 H. ddd, J = 8.0. 7.3, 1 .5 Hz). 7.85 
(1 H. ddd. J = 8.0. 1 .5, 1 .2 Hz). 7.95 (1 H, ddd. J = 8.0. 1 .5. 1 .2 Hz), 8.95 (1 H, br s) 
EIMS m/z (relative intensity): 393 (M^). 167 (100) 
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Elementary Analysis: for C22H26N2O2S 


Calculated: 
Measured: 


C 66.30; 
C 66.60; 


H 6.57; 
H 6.76; 


N 7.03 
N 6.93 



Example 44: 



Production of 4-(ben2othiazol-2-ylthio)-N-(2,6-diisopropylphenyl)butanamide: 

According to the sane process as in Example 3. the intended product was obtained as colorless needle-like crys- 
tals. 

m.p.: 137-138°C 

IR (KBr) cm-"": 3445, 3231, 1653. 1534, 1431 
^H-NMR (dg-DMSO) 6: 

1.13 (12H. d. J = 6.8 Hz). 2.13-2.25 (2H. m), 2.50-2.64 (2H. m), 3.10 {2H. sept, J = 6.8 Hz), 3.47 (2H. t. J = 7.3 Hz). 
7.12 (2H. m). 7.22 (1 H. dd. J = 8.5. 6.8 Hz). 7.35 (1 H. ddd. J = 7.3. 1 .5, 1 .2 Hz). 7.46 (1 H. ddd. J = 7.3. 1 .5. 1 .2 Hz). 
7.83 (1H, ddd. J = 8.0, 1.5, 1.2 Hz). 7.95 (1H, ddd, J = 7.3. 1.5, 1.2 Hz). 8.85 (1H. br s) 
EIMS m/z (relative intensity): 412 (M-^). 235 (100) 



Elementary Analysis: for C23H28N2OS2 


Calculated: 
Measured: 


C 66,95; 
C 67.02; 


;H6-84; , 

H 6.92; 


N6.79 
N6.87 



Example 45: 

Production of 5-(benzothiazoi-2-ylthio)-N-(2.6-diisopropylphenyl)pentanamide: 

According to the same process as in Example 4. the intended product was obtained as colorless needle-like crys- 
tals. 

m.p.: 132-133"C 

IR(KBr) cm'"': 3423, 3245, 1651, 1527, 1428 
^H-NMR (dg-DMSO) 6: 

1.12 (12H. d, J = 6.8 Hz), 1.80-1.98 (4H, m). 2.40-2.49 (2H, m). 3.09 (2H, sept. J = 6.8 Hz), 3.44 (2H. t, J = 6.8 Hz). 
7.11 (2H, m). 7.22(1 H,dd. J = 8-5, 6.8 Hz), 7.36 (1H. ddd, J = 7.3, 1.5, 1.2 Hz), 7.46 (1 H, ddd, J = 7.3. 1.5. 1.2 Hz). 
7.86 (1H, ddd, J = 8.0, 1.2, 0.7 Hz). 7.95 (1 H. ddd. J - 7.3, 1.2. 0.7 Hz). 8.76 (1H. br s) 
EIMS m/z (relative intensity): 426 (M*^. 100) 



Elementary Analysis: for C24H30N2OS2 



Calculated: 


C 


67.57; - 


H 


7.09; 


N6.57 


Measured: 


C 


67.42; 


H 


7.23; 


- N6:65 
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Example 46: 



Production of 6-(benzothia20l-2-y1thio)-N-(2,6-diisopropylphenyl)hexanamide: 

According to the same process as in Example 5. the intended product was obtained as colorless needte-like crys- 
tals, 

m.p.: llO-n2^C 

IR (KBr) cm"'': 3232. 2961. 1648, 1426. 997 
^H-NMR (dg-DMSO) 6; 

1.14 (12H, d, J = 6.8 Hz). 1.51-1.96 (6H. m), 2.48 (2H, m). 3.11 (2H, sept. J = 6,8 Hz), 3.40 (2H, t, J = 7 1 Hz), 7.11 
(IH, t, J = 8.3 Hz). 7.12 (IH. d. J = 7.1 Hz), 7.22 (IH, dd, J = 8,3, 7.1 Hz), 7.35 (IH. td. J = 7.8. 1.2 Hz), 7,46 (IH, 
td. J = 7.8. 1.2 Hz). 7.84 (IH. ddd, J = 7.8, 1,2, 0.7 Hz), 7.94 (1H, ddd, J = 7.8. 1.2, 0.7 Hz), 8.72 (IH. brs) 
EIMS m/z (relative intensity); 440 (M^, 100) 



Elementary Analysis: for C25H32N2OS2 



Calculated: 


C 68.14; 


H 7.32: 


N 6.36; 




Measured: 


C 68.03; 


H 7.40; 


N 6.33; 





Example 47' 

Production of 7-(ben2othiazo!-2-ytthio)-N-(2.6-diisopropylphenyl)heptanamide: 

According to the same process as in Example 6. the intended product was obtained as colorless needle-like crys- 
tals. 

m.p.: 102-103°C 

IR (KBr) cm-"": 3443. 3247, 1645, 1529, 1428 
^H-NMR (dg-DMSO) 6: 

1.26 (12H,d. J = 6.8 Hz). 1.56-2.04 (8H, m). 2.46-2.54 (2H, m), 3.23 (2H. sept. J = 6.8 Hz), 3.51 (2H.t, J - 7.3 Hz). 
7.24 (2H, m), 7.34 (1 H, dd. J = 8,5. 6.8 Hz), 7.47 (IH, ddd. J = 7.3. 1.5. 1.2 Hz), 7.57 (1 H, ddd. J =7.3. 1.5, 1.2 Hz), 
7.97 (IH, ddd, J = 8.0, 1.2, 0 7 Hz), 8.06 (IH, ddd. J = 8.0, 1.2. 0.7 Hz), 8.79 (IH. brs) 
EIMS m/2 (relative intensity): 454 (M"^. 100) 



Elementary Analysis: tor C25H34N2OS2 


Calculated: 
Measured: 


C 68,68; 
G 68.63; 


H 7.54; 
H 7.75; 


N 6.16 
N 6,15 



Example 48: 

Production of 8-(benzothia2ol-2-y1thic)-N-(2.6 dttsopropylphenyl)octanamide: 

According to the same process as in Example 7, the intended product was obtained as colorless needle-like crys- 
tals. 

m.p.: 91-93°C 

IR (KBr) cm-^: 3435. 3234, 1652, 1523, 1428 
^H-NMR (ds-DMSO) 6: 

1.27 (12H. d, J = 6.8 Hz). 1.52-2.05 (10H, m), 2,45-2,53 (2H, m), 3.24 (2H, sept, J = 6,8 Hz). 3.52 (2H. t, J = 7.3 
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Hz) 7 25 (2H. m). 7.35 (1 H. dd, J = 8.5, 6.8 Hz). 7.49 (1 H. ddd. J = 7.3. 1 -5. 1 .2 Hz). 7.59 (1H. ddd. J - 7.3, 1 .5. 
1 .2 Hz). 7.97 (1 H, ddd. J = 8.0. 1 .2. 0.7 Hz), 8.08 (1 H, ddd. J = 73. 1.2, 0.7 Hz). 8.81 (1 H, br s) 
EIMS m/z (relative intensity): 468 (M"^, 100) 



Elementary Analysis: for 027^3(5 N2OS2 


Calculated: 
Measured: 


C 69.19; 
C 69.23; 


H 7.74; 
H 7.93; 


N 5.98 
N 5.84 



Example 49: 

PiodLxnon of 9-(benzothiazol-2-ylthto)-N-(2.6-diisopropylphenyl)nonanamide: , . 

According to the same process as in Example 8, the intended product was obtained as coldriess needle-like crys- 

mp 87-S8^C 

IR (KBr) cm'^: 3448, 3284, 1651. 1518, 1428 
^H-NMR (de-DMSO) <S: 

1 28 (12H d J = 6 8 Hz). 1.50-2.05 (12H. m). 2.43-2.56 (2H. m). 3.25 (2H, sept, J = 6.8 Hz), 3.52 (2H, t J = 7.3 
Hz) 7 26 (2H. m). 7.36 (IH.dd. J = 8.5. 6.8 Hz). 7.49 (1H, ddd. J - 7.3; 1.5. 1.2 Hz). 760 (IH. ddd. J = 7.3, 1.5. 
1 .2 Hz). 7.98 (1 H. ddd. J = 8.0. 1 .2. 0.7 Hz). 8.09 (1 K ddd. J = 7.3. 1.2. 0.7 Hz). 8.82 (1 H. br s) 

EIMS nVz (relative intensity): 482 (M"", 100) 



Elementary Analysis: for C2SH38N2OS2 


Calculated: 
Measured; 


C 69.67; 
C 69.68; 


H 7.93; 
H 8.03; 


N5.80 
N5.80 



Example 50: 

Production of 1 0-(benzothiazo!-2-ylthio)-N-(2,6-diisopropylphenyl)decanamide: 

According to the same process as in Example 9. the intended^ product was obtained as colorless needle-like crys- 
tals. 

m.p : 50-51 °C 

IR (KBr) cm'^: 3433. 3253, 1649, 1527, 1428 
^H-NMR (dg-DMSO) 6: 

1 29 (12H d J = 68 Hz), 1,45-2.05 (14H, m). 2.44-2.56 (2H, m). 3.25 (2H, sept, J = 6,8 hz), 3 52 (2H. t, J = 7 3 
Hz) 7 26 (2H. m). 7.37 (1 H. dd. J = 8.5. 6 8 Hz). 7 49 (1H, ddd. J - 7.3, 1.5. 1.2 Hz). 7 60 (1H. ddd. J = 7.3 15. 
1.2 Hz). 7 98 (1H, ddd. J = 8.0. 1.2. 0 7 Hz), 8.09 (1H. ddd. J = 7.3. 1.2. 0.7 Hz). 8.82 (1H, br s) 
EIMS m/z (relative intensity) 496 (M"), 204 (100) 
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Elementary Analysis: tor C29H4oN20^2 


Calculated; 
Measured 


C 70.12; 
C 70.06; 


H 8.12; 
H 8.37; 


N 5.64 
N 5.57 



Example 51 : 

Production of l5-(ben20thia20l-2-ylthio)-N-(2,6-diisopropylpheny!)pentadecanamide: 

According to the same process as in Example 1 0, the intended product was obtained as colorless needle-like crys- 
tals. 

m.p.: 40-42°C 

IR (KBr) cm-''; 3435. 3233, 1645. 1523, 1428 
^H-NMR (de-DMSO) 6: 

1.29 (12H. d. J = 6.8 Hz). 1.40-1.87 (22K m). 1.96 (2H. quint, J = 7.3 Hz). 2.43-2.52 (2H. m). 3.25 (2H. sept. J = 
6.8 Hz). 3.51 (2H. t. J = 7.3 Hz). 7.23-7.29 (2H. m). 7.36 (1 H. dd, J = 8.5. 6.8 Hz), 7.49 (1 H. ddd. J = 8.0. 7.3. 1 .5 
Hz). 7.59 (1H. ddd, J = 8.0, 7.3, 1.5 Hz). 7.98 (1H, ddd. J = 8.0. 1.5, 1.2 Hz), 8.08 (1H. ddd. J - 8.0. 1.5. 1.2 Hz). 
8.83 (1H. br s) 

EIMS m/z (relative intensity): 566 (M"^. 100) 



Fiementary Analysis: for C34H5i^,N20S2 


Calculated: 
Measured: 


C 72.04; 
C 71.92; 


H 8-89; 
H 8.96: 


N 4.94 
N4.89 



Example 52: 

Production of 2-(ben20thiazol-2-ylthio)-N-(2,4-difluorophenyl)acetamide: 

According to the same process as in Example 1 1 , the intended produa was obtained as colorless needle-like crys- 
tals. 

m.p.: 133-134X 

IR (KBr) cm"^: 3265, 1684. 1557, 1501, 1431 
^H-NMR (CDCI3) 5: 

4.09 (2H, s). 6.76-6,89 (2H, m), 7.37 (1H, ddd. J = 8.0, 7.3, 1.5 Hz), 7.50 (1H, ddd. J = 8.0, 7.3, 1.5 Hz), 7.78 (1H, 
ddd, J = 8.0, 0.7, 0.5 Hz). 7.98 (IN. brd, J =8.0 Hz). 8.35 (1H. m). 10.46 (1H, br s) 

EIMS m/z (relative intensity): 335 (M^), 208 (100) 



Elementary Analysis: for C^_^H^Qf2^2^^2 


Calculated: 
Measured: 


C 53.56; 
C 53.53; 


H 3.00; 
H 3.07; 


N 8.33 
N8.29 
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Example 53: 

Production of 4-{benzothiazol-2-ylthio)-N-(2,4-difluorophenyI)butanamide: 

According to the sane process as in Example 12, the intended product was obtained as colorless needle-like crys- 
tals. 

m.p: 89-90°C 

!R (KBr) cm"^: 3427, 3269, 1664, 1534, 1428 

^H-NMR(CDCl3)6: , , 

2 30 (2H quint J = 6 8 Hz), 2.63 (2H, t. J = 6.8 Hz). 3.50 (2H, t. J = 6.8 Hz). 6.81-6.92 (2H. m), 7.29 (1H, ddd, J = 
8.0, 7.3. 1 .5 Hz), 7.39 (1 H. ddd, J = 8.0. 7.3, 1 .5 Hz). 7.63 (1 H, br s), 7.72-7.78 (2H, m). 8.20 (1 H, m) 
EIMS rrVz (relative intensity); 364 (M"^). 235 (100) 



Elennentary Analysis: for Ci7Ht4F2N20S2 


Calculated: 
Measured: 


C 56.03; 
C 56.02; 


H 3.87; 
H 3.93; 


N 7.69 
N 7.68 



Example 54: 

Production of 5-(benzothiazol-2-ylthio)-N-(2.4-difluorophenyl)pentanamide: 

According to the same process as in Example 13, the intended product was obtained ascotorless needle-like crys- 
tals. - - ..r ' 

m.p.: 153-154°C 

IR (KBr) cm-^: 3435. 3257, 1665. 1509. 1429 

^H-NMR (CDC!3-d4-MeOH) 6: ^ ^ ^ 

1 88-1 96 (4H m) 2.45-2.52 {2H, m), 3.35-3.41 (2H. m). 6.81-6.90 (2H. m), 7.31 (1H. ddd. J = 7.3. 15. 1.2 Hz). 
7.43 (1 H. ddd." J =' 7.3. 1 .5. 1 .2 Hz). 7.77 (1 H, ddd. J = 8.0, 1 .5. 1 .2 Hz). 7.84 (1 H. ddd, J = 8.0, 1 .5, 1 .2 Hz). 7.99 
(1H. m). 8.53 (1H. br s) 
EIMS m/z (relative intensity): 378 (M"^, 100) 



Elementary Analysis: for C-isHi 6^^2^2052 


Calculated: 
Measured: 


C 57.13; 
C 57.22; 


H 4.26; 
H 4.30, 


N 7.40 
N 7.30 



Example 55: 

Production of 6-(benzothiazol-2-ylthio)-N-(2.4-drfluorophenyl)hexanamide: 

According to the same process as m Example 14. the intended product was obtained as colorless needle-l 
tals. - " 

m.p.:82-83°C 

IR (KBr) cm-^: 3281, 1662. 1530, 1460. 1428 
^H-NMR (CDCI3) ^: 
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1.53-1.65 (2H, m). 1.75-1.95 (4H, m), 2.42 (2H, t. J = 7.3 Hz), 3.37 (2H, t, J = 7.3 Hz), 6.80-6.91 (2H, m), 7.20 (1H, 
br s). 7-29 (1H, ddd J = 7.3. 1.4. 0.7 Hz), 7 40 (1H. ddd. J = 7.3, 1.4, 0.7 Hz). 7.75 (lH,ddd, J = 7.3, 1.4, 0.5 Hz), 
7.85 (IH. ddd, J = 7.3. 1.4, 0.5 Hz), 8.25 (1H, m) 

EIMS m/z (relative intensity): 392 (M^. 100) 





Elementary Analysis: for C-,QHTgF2N20S2 




Calculated: 


C 58.15; 


H 4.62; 


N 7.14 




Measured: 


C 58.17; 


H 4.54; 


N 7.11 



Ejiarrpie 56. 

PtDduction of 10-(benzothtazol-2-ylthio)-N-(2,4-difluorophenyi)decanamide: 

Accordr>g to the same process as in Example 15, the intended product was obtained as colorless needle-like crys- 

m p 91-92"C 

IR (KBr) cm 3439. 3299. 1668. 1528. 1429 
26 ^H-NMR (CDCio) (S: 

1 .25-1 .55 (lOH.^m). 1 .64-1 .87 (4H. m). 2.38 (2H. t. J = 7.3 Hz), 3.34 (2H. t. J = 7.3 Hz). 6.81 -6.91 (2H, m). 7.20 (1 H. 
br s). 7.29 (IH, ddd, J = 8.0. 7.3. 1.5 Hz). 7.41 (1H. ddd. J = 8.0. 7.3. 1.5 Hz), 7.75 (1H. ddd. J = 8.0. 1.5. 1.2 Hz). 
7.86 (IH. ddd. J = 8.0. 1.5. 1.2 Hz), 8.26 (iH. m) 
EIMS m/z (relative intensity): 448 (M^, 100) 





Elementary Analysis: for C23H26F2N2OS2 




Calculated: 


C 61.58; 


H 5.84; 


N 6.24 


35 


Measured: 


061.61; 


H 5.98; 


N6.18 



40 Example 57: 

Production of 5-(benzothiazol-2-ytthio)-N-(2.6-diisopropy!phenyl)-2,2-dtmethylpentanamide: 

According to the same process as in Example 16, the intended product was obtained as colorless needle-like crys- 

45 tals. 

m.p.: 129-131^C 

IR (KBr) cm'^: 3319, 2963, 1640, 1510, 1426 
^H-NMR (dg-DMSO) 6: 

50 1.11 (12H. d, J = 7.1 Hz), 1.29 (6H, s), 1.78-1.97 (4H, m), 3.07 (2H, sept, J = 7,1 Hz). 3.40 (2H, t, J =6.8 Hz), 7.10 

(IH, d, J = 7.1 Hz), 7 11 (IH, d. J = 7.1 Hz). 7.21 (IH, dd, J = 8 3, 7 1 Hz), 7 35 (1H, td, J = 7 3, 12 Hz), 7.45 (IH, 
td. J = 7.3, 1.2 Hz), 7.84 (IH, ddd, J = 7.3, 12. 0.7 Hz), 7.95 (1H, ddd, J = 7 3, 1 2, 0 7 Hz), 8 42 (IH, br s) 
EIMS m/z (relative intensity): 454 (M"", 100) 
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Elementary Analysis; for C26H34N2OS2 


Calculated: 


C 69.68; 
C 7Q.58; 


H 7.54; 
H 8 10; 


N 6.16; 
N 9.24: 


S 14.10 
S 14.28 



Example 58: 

Production of 6-(ben20thiazo!-2-ylthio)-N-(2-isopropy!-6-methylphenyl)hexanamide: 

According to the same process as in Example 19. the intended product was obtained as colorless needle-like crys- 
tals 

m-p.:77-78«C 

IR (KBr) cm-'': 3235. 2960. 1637, 1530. 1430, 1001, 750 
^H-NMR (dg-DMSO) 6: 

1 08 (6H d J = 6.8 Hz). 1 .43-1 .59 (2H, m). 1 .60-1.75 (2H. m). 1 .75-1 .89 (2H. m), 2.09 (3H, s). 2.25-2.35 (2H. m). 
3.08 (1H. sept. J = 6-8 Hz). 3.34 (2H. t. J = 7.3 Hz), 6.99 (1H, br s). 7.06 (2H, br s), 7.29 (1H. t, J = 7.6 Hz), 7.40 
(1 H, t, J = 7.6 Hz), 7.78 (1 H, d. J = 7.7 Hz). 7.89 (1 H, d. J - 7.7 Hz). 8.67 (1 H. br s) 
EIMS m/z (relativ/e intensity): 412 (M+) 



Elementary Analysis: for C23H28N2OS2 


Calculated: 
Measured: 


C 66. 95; 
C 66.88; 


H 6.84; 
H 6.90; 


N6.79 
N6.82 



Example 59: 

Production of 6-(ben20thiazol-2-ylthio)-N-(3.4.5-trimethoxyphenyl)hexanamide: 

According to the same process as in Example 20. the intended product was obtained as colorless needle-like crys- 
tals. 

m.p.: 92-93"C 

IR (KBr) cm'^: 3432. 3304, 2933. 1652. 1512 
^H-NMR (CDCI3) 6: 

1 51 -1 65 (2H m), 1 .80 (2H. quint. J = 7.3 Hz), 1 .89 (2H, quint. J = 7.3 Hz). 2.37 (2H. t, J = 7.3 Hz), 3.35 (2H, t. J 
= 7 3 Hz) 3.81 (3H. s). 3.82 (6H, s). 6.84 (2H. s), 7.28 (2H. br s), 7.29 (1H, ddd. J = 8.0. 7.3. 1.2 Hz). 7.42 (1H. 
ddd. J = 8.0. 7.3. 1.2 Hz). 7,76 (1H, ddd, J - 7.3. 1.2, 0.5 Hz). 7.86 (1H. ddd. J = 7.3. 1.2. 0.5 Hz) 
EIMS m/z (relative intensity): 446 (M+, 100) 



Elementary Analysis: for C22H26N2O4S2 


Calculated: 
Measured: 


C 59.17; 
C 58.96; 


H 5.87; 
H 5.89; 


N 6.27 
N 6.23 
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Example 6C: 

Production of N-[2-(benzoxazol-2-ylthto)ethyl]-N'-(2,6<liisopropylphenyl)urea 

5 Diphenylphosphory! azide (DPPA) (133 mg, 0.48 mmols) was added to a DMF (1 ml) solution of 3-(ben20xazol-2- 

yltnio)propionic acid (98 mg, C 44 mmols) and triethylamine (49 mg, 0 48 mmols), and stirred at room temperature for 
4 hours. The reaction mixture was diluted with water, and extracted with ether. The organic layer was washed with 
water, and dried with anhydrous magnesium sulfate, and the solvent was evaporated. A chloroform (3 ml) solution of 
the thus obtained 3-(benzoxa20l-2-yttnio)propionic acid azide (119 mg, 0.48 mmols) was heated under reflux for 30 

10 minutes, to which was added a chloroform (1 ml) solution of 2,6<jiisopropylaniline (85 mg. 0.48 mmols). and heated 
under reflux for further 15 hours After the reaction, the solvent was evaporated, and the residue was purified through 
silica gel column chromatography (developer: hexane/ethyl acetate = 3/1). The resutting crystals were recrystallized 
from ethyl acetate- hexane to obtain 54 mg (yield: 31 %) ot the intended product as colorless needle-like crystals. 

75 m.p.: 197-198"C 

IR (KBr) cm ': 3384. 3317. 2963. 1659, 1536 
^H-NMR (dfi-DMSO) 6: 

1.08 (12H, d. J = 6.8 Hz). 3.08 (2H. sept, J = 6.8 Hz). 3.54-3.61 (2H. m), 4.29 (2H, t. J = 6.1 Hz), 5.98 (1H, br s), 
7.04-7.19 (4H, m). 7.25-7.36 (2H, m), 7 42-7.48 (2H, m) 
20 EIMS m/z (relative intensity): 397 (M-^). 247 (100) 





Elementary Analysis: for 


25 


Calculated' 


C 66.47; 


H 6.85; 


N 10.57 




Measured: 


C 66.38; 


H 6.95; 


N 10.45 



Example 61: 

Production of N-[4-(benzoxazol-2-ylthio)butyl]-N"-(2,6~diisopropylphenyl)urea: 

35 DPPA (181 mg, 0.66 mmols) was added to a DMF (1 ml) solution of 5-(benzoxazol-2-ylthio)pentanoic acid (150 mg. 

0.60 mmols) and triethylamine (66 mg, 0.66 mmols), and stirred at room temperature for 4 hours. The reaction mixture 
was diluted with water, and extracted with ether. The organic layer was washed with water, and dried with anhydrous 
magnesium sulfate, and the solvent was evaporated. A chloroform (3 ml) solution of the thus obtained 5-(benzoxazol- 
2-ylthio)pentanoic acid azide (147 mg, 0.53 mmols) was heated under reflux tor 30 minutes, to which was added a chlo- 

40 reform (1 ml) solution of 2,6-diisopropylaniline (1 06 mg. 0.60 mmols), and heated under reflux for further 1 7 hours. After 
the reaction, the solvent was evaporated, and the residue was purified through silica gel column chromatography 
(developer: hexane/ethyl acetate = 3/1). The resulting crystals were recrystallized from ethyl acetate-hexane to obtain 
99 mg (yield. 39 %) of the intended product as colorless needle-like crystals. 

45 m.p.: 179-1 80"C 

IR (KBr) cm'^: 3334, 32G2, 2966, 1626, 1134 
^H-NMR (dg-DMSO) 6: 

1.14(12H, d, J = 7.1 Hz), 1.57-1 69 (2H, m), 1.80-1.93 (2H, m), 3.11-3.21 (2H, m). 3.17 (2H sept. J - 7.1 Hz), 3.38 
(2H, t, J = 7.2 Hz), 5,70 (1H, br s), 7.02 -7 23 (4H, m), 7.26-7.36 (2H, m), 7.55-7.63 (2H, m) 
50 EIMS nVz (relative intensity): 425 (M^), 203 (100) 





Elementary Analysis: for C24H3-,N302S 




Calculated 


C 67.73; 


H 7.34; 


N 9.87 




Measured: 


C 67.61; 


H 7.35; 


N 9.85 
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15 



20 



Example 62: 

Production of N-[7-(benzoxazol-2-ylthio)heptyl]-N'-(2,6-diisopropytphenyl)urea: 

DPPA (123 mg. 0.45 mmols) was added to a DMF (1 ml) solution of 8-bromooGtanoic acid (100 mg. 0 45 mmols) 
and potassium carbonate (68 mg. 0 49 rnmols). and stirred at rcon^ temperature for 3 hours The reaction mixture was 
diluted with water, and extracted with ether. The organic layer was washed with water, and dried with anhydrous mag- 
nesium sulfate, and the solvent was evaporated. A chloroform (2 ml) solution of the resulting 8-bromooctanoic acid 
azide (95 mg, 0.38 mmols) was heated under reflux for 30 minutes, to which was added a chloroform (1 ml) solution of 
2 6-diisopropylaniline (68 mg, 0.38 mmols). and heated under reflux for further 1 5 hours. After the reaction, the solvent 
was evaporated and the residue was purified through preparative th:n-layer chromatography (developer: chloro- 
form/methanol = 20/1) to obtain 1 12 mg (yield: 63 %) of N-(7-bromoheptyl)-N'-(2,6-diisopropylphenyl)urea as colorless 

powdery crystals. . r^K-t- /o » 

Potassium carbonate (19 mg, 0.14 mmols) and 18-crown-6 (3 mg. 0.01 mmols) were added to a DMF (3 ml) solu- 
tion of the resulting bromine compound (50 mg, 0.13 mmols) and 2-mercaptobenzoxazole (19 mg, 0.14 mmols), and 
stirred at 80°C for 2 hours. The reaction mixture was diluted with water, and extracted with ethyl acetate. The organic 
layer was washed with water, and dried with anhydrous magnesium sulfate, and the solvent was evaporated. The resi- 
due was purrfied through preparative thin-layer chromatography (developer: hexane/ethy! acetate = 3/2). and the result- 
ing crystals v^ere recrystallized from ethyl acetate-hexane. 48 mg (yield: 82 %) of the intended product was obtained as 
colorless needle-like crystals. 



25 



m.p.: 129-130°C 

IR (KBr) cm-^: 3313, 2929. 1625. 1501. 1130 

^H-NMR (de-DMSO) 6: , ^ ^ . . . o 

1 1 5 (1 2H. d. J = 6.8 Hz). 1 .34-1 .52 (8H. m). 1 .78-1 .89 (2H. m), 3.07-3.1 4 (2H. m), 3.21 (2H. sept. J = 6.8 Hz) . 3.35 
(2H. t. J = 7.'l Hz). 5.60 (1H. br s). 7.02-7.23 (4H. m), 7.29-7.35 (2H. m). 7.56-7.63 (2H. rn) 
EIMS nVz (relative intensity): 467 (M^). 203 (100) 



30 


Elementary Analysis: for C27H37N3O2S 




Calculated: 


C 69.34; 


H 7.97. 


N8.99 




Measured: 


C 69 25; 


H3.15; 


N 9.22 



35 



55 



Example 63: 

Production of N-[2-(benzothiazol-2-ylthio)ethyl]-N -(2.C-diisopropyIphenyl)ur€a: 

DPPA (63 mg 0 23 mmols) was added to a DMF (0.5 ml) solution of 3-(b€nzothiazot-2-ylthio)propionic acid (50 mg. 
0 21 mmols) and triethylam.ne (23 mg. 0.23 mmols), and stirred at room temperature tor 3 hours. The reaction mixture 
was diluted with water, and extracted with ether. The organic layer was washed with water, and dried with anhydrous 
magnesium sulfate, and the solvent was evaporated. A chloroform (2 ml) solution of the thus obtained 3-(benzothiazol- 
2-ylthio)propionic acid azide (55 mg, 0.21 mmols) was heated under reflux for 30 minutes, to which was added a chlo- 
roform (1 ml) solution of 2.6-diisopropylaniline (39 mg. 0.22 mmols). and heated under reflux for further 13 hours. After 
the reaction the solvent was evaporated, and the residue was purified through preparative thin-layer chromatography 
(developer: hexane/acetone = 4/1). The resulting crystals were recrystallized ^rom acetone-hexane-ether to obtain 32 
mg (yield: 37 %) of the intended product as colorless needle-like crystals. 

m.p: 197-198"C 

IB (KBr) cm-^: 3385, 3304, 2962, 1648, 1375 

^H-NMR(d6-DMSO) 6: ' ^ 

1.13 (12H. d. J = 7.0 Hz). 3.13 (2H. sept, J = 7.0 Hz). 3.51-3.58 (2H, m). 4.55 (2H, t. J = 65 Hz). 6.05 (IH, br s). 
7.08-7.23 (4H. m), 7.36 (IH, m), 7.47 (IH. m). 7.62-7.71 (2H, m) 
EIMS nVz (relative intensity): 413 (M*). 203 (100) 
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Elementary Analysis: for C22H27N3OS2 




Calculated: 


C 63.89; 


H 6-58; 


N 10.16 




Measured: 


C 63.59; 


H 6.70; 


N 10.00 



Example 64: 

Production of N-[2-{ben20xa20l-2-ylthio)ethyl]-N'-(2,4<lifluarophenyl)urea: 

75 DPPA (152 mg. 0.55 mmols) was added to a DMF (1 ml) solution of 3-(benzoxazol-2-ytthio)propionic acid (112 mg, 

0.50 mmols) and tr iethyiarnine (56 mg. 0.55 mmois), and stirred at room temperature for 4 hours. The reaction mixture 
was diluted with water, and extracted with ether. The organic layer was washed with water, and dried with anhydrous 
magnesium sulfate, and the solvent was evaporated. A chloroform [3 ml) solution of the thus obtained 3-(ben20xa20l- 
2-ylthio)propionic acid azide (123 mg, 0.50 mmols) was heated under reflux for 30 minutes, to which was added a chlo- 

20 reform (1 ml) solution of 2,4-drfluoroaniline (65 mg, 0.50 mmols) and heated under reflux for further 1 5 hours. After the 
reaction, the solvent was evaporated, and the residue was purified through silica gel column chromatography (devel- 
oper: hexane/9thyl acetate ^ 3/1). The resulting crystals were recrystalli7ed from ethyl acetate-hexane to obtain 94 mg 
(yield: 54 %) of the intended product as colorless needle-like crystals. 

25 m.p : 228-229°C 

IR(KBr) cm'^:3311, 1649. 1435. 1396. 1282 
^H-NMR(d6-DMSO)6: 

3.54-3.63 {2H. m). 4.32 (2H. t. J = 6.1 Hz). 6.52 (1H.br s), 6.88 (1H. m). 7.03 (1H. m). 7.22-7.34 (2H, m), 7.38-7.48 
(2H. m), 7.73-7.85 (2H, m) 
30 EIMS m/2 (relative intensity): 349 (M^), 199 (lOO) 





Elementary Analysis: for Ci6Ht3F2N302S 


35 


Calculated: 


C 55.01; 


H 3.75; 


N 12.03 




Measured: 


C 55.28; 


H 3.80; 


N 12.04 



Example 65: 

Production of N-[4-(ben20xa2ol-2-y!thio)butyr|-N'-(2,4-difluorophenyl)urea: 

45 DPPA (181 mg, 0.66 mmols) was added to a DMF (1 ml) solution of 5-(benzoxazol-2-ylthio)pentanoic acid (150 mg, 

0,60 mmols) and triethylamine (66 mg, 0.66 mmols), and stirred at room temperature for 4 hours. The reaction mixture 
was diluted with water, and extracted with ether. The organic layer was washed with water, and dried with anhydrous 
magnesium sulfate, and the solvent was evaporated. A chloroform (2 ml) solution of the thus obtained S-fbenzoxazol- 
2-ylthio)pentanolc acid azide (147 mg, 0.53 mmols) wa? heated under reflux for 30 minutes, to \Atiich was added a chlo- 

50 reform (1 ml) solution of 2,4-drfiucroani!ine (77 mg, C.6C mmols), and heated under reflux for further 1 5 hours After the 
reaction, the solvent was evaporated, and the reT.iduG was purified through sihca gel column chromatography (devel- 
oper: hexane/ethyl acetate = 3/') The resulting crystals were recrystallized from ethyl acetate-hexane to obtain 82 mg 
(yield: 36 %) of the intended product as colorless naedie-like crystals 

55 m.p: 112-113"C 

IR (KBr) cm-"*: 3328, 2943, 1641, 1501. 1453 

^H-NMR (CDCI3) 6: 
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1 .67-1 .79 {2H, m), 1 .87-2.00 (2H, m), 3.29-3.42 (4H. m). 5.35 (1 H, br s). 6.41 (1 H. s). 6.76-6.88 (2H. m). 7.21-7.33 
(2H, m), 7.45 (1H. m), 7.59 (1H. m), 7.97 (1H, m) 

EIMS m/z (relative intensity): 377 (M''), 155 (100) 



Elementary Analysis: tor C18H17F2N3O2S 


Calculated: 
Measured: 


C 57.28; 
C 57.42; 


H 4.54; 
H4,55; 


N 11.13 
N 11.06 



Example 66: 

Production of 9-(benzoxazol-2-ylsulfinyl)-N-(2.6-diisopropylphenyl)nonanamide: 

m-Chloroperoxybenzoic acid (206 mg, 0.80 mmols) was added to a methylene chloride (2 ml) solution of ^'^(t^en- 
20xa2ol-2-ytthio)-N-(2.6-diisopropylphenyl)nonanamide (187 mg. 0.40 mmols) coonng in ice batri, and stirred for 15 
minutes The reaction mixture was diluted with 10% solution of sodium hydrogensulfite. and extracted with ethy! ace- 
tate. The organic layer was washed with an aqueous saturated solution of sodium hydrogencatbonate, water, and sat. 
urated saline in that order, and dried with anhydrous sodium sulfate, and the solvent was evaporated. Then, the residue 
was punfted through silica gel column chromatography ( 20 g of silica gel, developer: hexane:acetone = 5:1-10:3), and 
resulting crystals were recrystallized from hexane-acetone-pentane. and colorless crystals 54 mg (yield: 28 %) of the 
intended product as crystals. 

m.p: 71-73°C 

IR (KBr) cm'^: 3434. 3238, 2964, 1646. 1089 

^H-NMR(d6-DMSO)6: ' '"-^ 

1 12 (12H d J = 6.8 Hz), 1 .34-1.89 (12H. m). 2.32 (3H. s), 3.09 {2H, sept, J = 6.8 Hz). 3.31 -3.49 (2H. m). 7.09 (1H. 

d. J = 8.4 Hz). 7,09 (1 H. d. J = 6.8 Hz), 7.19 (1 H. dd. J = 8.4. 6,8 Hz), 7.50 (2H, td, J = 7.6. 1 .4 Hz), 7.78 (2H. ddd, 

J = 7.6. 1.4. 0.9 Hz), 8.61 (1H. brs) 

EIMS m/z (relative intensity): 466 (M^ -16). 204 (100) 



Elementary Analysis: for 


Calculated: 
Measured: 


C69 68; 
C 69.52; 


H7.93: 
H 7.86; 


N 5.80; 
N 5,79; 


S5.64 
S5.69 



Example 67: 

Production of 9-(benzoxazol-2-ylsulfonyl)-N-(2,6-ditsopropylphenyt)nonanam1de: 

m-Chloroperoxyoenzoic acid (322 mg. 1 .25 mmols) was added to a methylene chloride (3 ml) solution of 9-(ben- 
zoxazol-2-yIthio)-N-(2,6<iiisopropylphenyl)nonanamide 2 (233 mg, 0.50 mmols) Cooling ,<n ice bath, and stirred for 30 
minutes, and then stirred for 1.5 hours at room temperature. The reaction mixiture was diluted with 10% solution of 
sodium hydrogensulfite, and extracted with ethyl acetate. The organic layer was washed with an" aqueous saturated 
solution of sodium hydrogencarbonate, water, and saturated saline in that order, arid drred with anhydrous sodium sul- 
fate, and the solvent was evaporated. Then, the residue was purified through silica gel column chromatography ( 15 g 
of silica gel, developer: hexane:acetone = 5:1 -5:2). and the resulting crystals were recrystallized from acetone-hexane- 
ether, and colorless needle-like crystals 192 mg (yield: 77 %) of the intended product as crystals. 

m.p: 108-1irC 

IR (KBr) cm"^: 3431, 3230, 2931, 1647, 1346 
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^H-NMR (dg-DMSO) 6; 

1 12 (12H. d, J = 6.8 Hz), 1.26-1 .69 (10H, m) 1 .35 {2H, quint. J = 7.6 Hz), 2.32 (2H, m), 3.09 (2H, sept, J = 6.8 Hz). 
3.66 (2H, t. J = 7.6 Hz), 7.08 (1H, d, J = 8.5 Hz), 7.09 (1H, d, J = 6 6 Hz), 7 19 (1H, dd, J = 8.5, 6.6 Hz), 7.54 (1H, 
ddd. J = 8.1, 7.3. 15 Hz) 7.62 (1H, ddd, J = 7.8, 7.3. 1.5 Hz) 7.83 (1H, ddd, J = 8.1, 1.5, 0 8 Hz) 7.92 (1H. ddd, J 
= 7.8, 1.5. 0.8 Hz), 8.59 (1H. br s) 



Elementary Analysis: for C28H3aN204S 


Calculated: 
Measured: 


C 67.44; 
C 67.38; 


H 7.68; 
H 7.70; 


N5.62; 
N 5.51; 


S 6.54 
S6.69 



Example 68: 

Production of 2-(benzoxa2ol-2-ylthto)-N-(2,4,6-trffluorophenyi)acetoamide: 

Potasium carbonate (61 mg. 0.44 mmols) was added to an acetone (2 ml) solution of 2-mercaptobenzoxazole (60 
mg. 0.4 mmols) and 2-bromo-N-(2.4.6-trrfluorophenyl)acetoamide (107mg. 0.4 mmols), and stirred for 40 minutes at 
room temperature. The reaction mixture was filtered, and then solvent was evaporated under reduced pressure there- 
from, and the obtained residue was diluted with water, and extracted with chloroform The organic layer was washed 
with water and saturated saline in that order, and dried with anhydrous magnesium sulfate, and the solvent was evap- 
orated. Then, the residue was purified through preparative thin-layer chromatography (developer: methylene chlo- 
ride:hexane:ether = 6:6:1). and the resulting crystals were recrystallized from acetone-hexane, and colorless needle- 
like crystals 79 mg (yield 59 %) of the intended product as crystals. 

m.p.: 138-140^0 

IR(KBr) cm'^:3432. 3263. 1683. 1545, 1510 
^H-NMR(d6-DMSO)8: 

4.06 (2H. s), 6.66-6.76 (2H, m). 7.28-7.37 (2H, m) 7.50 (1H. m). 7.62 (1H, m). 9.33 (1H, br s) 



Elementary Analysis- for Ct5H9F3N202S 


Calculated: 
Measured: 


C 53.26; 
C 53.38; 


H 2.68; 
H 2.59; 


N 8.28 
N 8.13 



Example 69: 

Production of 6-(benzoxazol-2-ylthio)-N-(2.4,6-trTfiuorophenyl)hexanamide: 

6-Bromohexanoyl chloride (234 mg, 1.1 mmols) was gradualy added dropwise to a chloroform (3 ml) solution of 
2,4,6-trrfluoroaniline (147 mg, 1.0 mmol) and triothylamine (1 1mg, 1.1 mmols) cooling in ice bath, and stirred for 1 hour 
at room temperature. The reaction mixture was concentrated, and extracted with ethyl acetate. The organic layer was 
washed with 1N-HCI. an aqueous saturated solution of sodium hydrogencarbonate, water, and saturated saline in that 
order, and dned with anhydrous sodium sulfate, and the solvent was evaporated. Then, the resulting solid was recrys- 
taliized from hexan-ether, and 6-bromo-N-(2,4,6-trifluorophenyl)hexan amide 283 mg(yield 87%) was obtained as color- 
less needle-like crystals Potassium carbonate (45 mg, 0.33 mmols) and l8-crown-6 (8 mg, 0.03mmois) were added to 
DMF (2 ml) solution of the resulting anilide (97 mg. 0 3mmo!s) and 2-mercaprbenzoxzole (45 mg. 0.3 mmol). and stirred 
for 1 .5 hours at 80 ""C. The mixture was diluted with water, and extracted with ethyl acetate. The organic layer was 
washed with water and saturated saline in that order, and dried with anhydrous sodium sulfate, and the solvent was 
evaporated. And the resulting crystals were recrystallized from hcxane-ether, and colorless needle-like crystals 106 mg 
(yield: 90 %) of the intended product as crystals. 
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m.p.: 124-125^C 

IR (KBr) cm "': 3439. 3260, 1677. 1530. 1455 

■'H-NMR(de-DMSO)5: , 
1.55-1.65 (2H. m). 1.83 (2H, quint, J = 7.2 Hz). 1.91 {2H. quint. J = 7.2 Hz). 2.46 (2H. t J = 7.2 Hz), 3.32 (2H. t. J 
= 7.2 Hz), 6.69-6.76 (2H. m) 6.84 (1H, br s), 7.21-7.30 (2H. m). 7.43 (1H. m). 7.57 (1H, m) 



Elementary Analysis: for Cv9Kv7'^.3N202S 



Calculated: 


C 


57.86; 


H 4.34; 


N 


7.10 


Measured: 


C 


57.98; 


H 4.38; 


N 


6.98 



Example 70 

Production of 9-(benzoxazoi-2-ylthio)-N-(2,4.6-trrfluoropheny!)nonanamide: 

Oxallyl chloride (95 mg. 0.75 m mol) was added to a chloroform (1 mi) solution of 9-brdrnbnonanoic acrd (113 mg. 
0 5 mmols) and a drop of DMF and the resulting mixture was stirred for 40 minutes at room temperature. The reaction 
mixture and toluene were azeotroped . and then a chloroform (1 mr) solution of the condensfed residue was dropped in 
to a chloroform (0.5 ml) solution of 2.4.6-trifluoroaniline (74 mg. 0.5 mrriols) and triethylamtne C76mg. 0.75 mmols) cool- 
ing in ice bath and stirred for 90 minutes at room temperature The resultihg mixture was concentrated, and the result- 
ing residue was diluted with ethyl accetate. The organic layer was washed with 0.5N-HGI; an aqueous saturated 
solution of sodium hydrogencarbonate. water, and saturated saline in that ordfer. and dried with anhydrous sodium sut- 
fate and the solvent was evaporated. Then, the residue was purified through silica gef chromato^aphy (silica gel 20g. 
developer hexane:acetone = 20:3). And the resulting crystals were recrystallized from acetone-hexane. and 9-bromo- 
N-(2 4 6-trifluorophenyl) nonanamide 137 mg (yield: 75%) as colorless needle-like crystals (m.p. 65-66^^0). Potassium 
carbonate (69 mg. 0.45 mmols) and 1 8K;rown-6 (8 mg. 0.03mmols) were added to a DMF { 1 rT>l>^ution of the resulting 
anilide (1 1 0 mg. O.Smmols) and 2-mercaptbenzoxzole (45 mg. 0.3 mmol). and stirred for 3 hours at 80 ^C. The mixture 
was diluted with water, and extracted with ethyl accetate. The organic layer was washed WrtfVwatef and saturated saline 
in that order . and dried with anhydrous sodium sulfate, and the solvent was evaporated. And the resulting residue was 
purified through silica gel chromatography ( silica gel lOg, developer; hexa.ne:acetone = 5:2J. And the resulting crystals 
were recrystallized from acetone-hexane. and the intended product 94 mg {yield: 72 %) as colorless needle-like crys- 
tals, m.p.: 108-109°C 



IR (KBr) cm "": 3437. 3261. 2930. 1678, 1533 
^H-NMR (dg-DMSO) 6: 

1.32-1.52 (8H. m). 1.73 (2H, m). 1.83 (2H. quint. J = 7.3 Hz). 2.39 (2H.m) 3.31 (2H. t. J 
m). 7.20-7.31 (2H, m), 7.43 (IN. m). 7.60 (1H. m) 



: 7.3 Hz), 6.68-6.78 (3H. 



Elementary Analysis: for C22H23F3N2O2S 


Calculated: 
Measured: 


C 60.54; 
C 60.47; 


H 5.31; 
H5.51; 


N 6.42 
N6.41 



Example 71 : 

Production of N-[6-(benzoxazol-2-ylthio)hexyl]-N -(2.6-diisopropylphenyl5-N-heptyl urea: 

A mixture of n-heptylamine (1 -21g. 10.5 mmols) and 6-hexanolactone (1 .14 g. 10 mmols) was Stirred at 100°C 
3 hours, and then crystallized from ether-hexane to obtain 177 g (yield 78-/o) of N-hepty!-6-hydroxyhexaneamide 
colorless crystal. 

Lithium aluminium hydride (189 mg. 5mmols) was added to an anhydride THF solution (7 ml) of the above am 
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(454 mg, 2 mmols), and the resulting mixture was refluxed for 2 hours under argon atmosphere. The reaction mixture 
was diluted with ether (30 ml), arxi an aqueous saturated solution of ammonium chloride (0.4 ml) was added to the mix- 
ture, and stirred for 30 minutes at room temperature, and dried with anhydrous potassium carbonate. And tne mixture 
solution was filtered through a pad of Cente. The filtrate was concentrated to obtain the residue, which was crystallized 
from ether and hexane, and 6-heptylamino-1-hexanol 223 mg (yield 52 %) was obtained as colorless cystals. This 
amine (213 mg, mmol) was added to a chloroform solution (2 ml) of 2,6-diisopropylphenylisocyanate (207 mg, 1 
mmol), and stirrec for 2 hours at room temperature. The solvent was evaporated and the obtained residue was purrfied 
through silica ge! column, chromatography ( silica gellS g developer: chlorotorm:mrthanol = 98:2). The resulting crys- 
tals were recrystallized from acetone-hexane to obtain 370 mg of N'-(2,6-di isopropylphenyl)-N-heptyl-N-(5-hydroxy- 
hexy!)urea (yield: 58 %) as colorless crystals. 

Methane sulfonyl chlonde (69 mg, 0.6 mmols) was added dropwise to an anhydrous THF solution (5 ml) of the 
above alcohol (210 mg. 0.5 mmols), tnethylamine (71 mg, 0.7 mmols) and 4-dimethylaminopyridine (6 mg, 0.05 mmols) 
in cooling ice bath, and stirred for 2 hours The solvent was evaporated, and diluted wrth ethyl accetate. The organic 
layer was washed with water and saturated saline in that order, and dried with anhydrous sodium sulfate, and the sol- 
vent was evaporated. Then, the residue was purrfied through silica gel chromatography ( silica gel lOg, developer; hex- 
ane :acetone = 10 1). And the resulting crystals were recrystallized from acetone-hexane, and 152 mg (yield: 70 %) of 
the intended product as colorless needle-like crystals. 

m.p.: 125-126^C 

IR (KBr) cm'^: 3338. 2929. 1623. 1505, 1454 
^H-NMR (de-DMSO) 6: 

0.86 (3H, t. J = 7.1 Hz), 1.11 (12H, d, J = 6.8 Hz), 1.22-1.65 (16H. m), 1.81 (2H. quint. J = 7.2 Hz). 3.15 (2H. sept, 
J = 6.8 Hz), 3.23-3.37 (6H, m), 7.05 (1H, d, J = 6.6 Hz), 7.15(1H. dd. J = 8.1. 6.6 Hz) 7.22-7.34 (2H, m), 7.50-7.61 
(2H. m) 



Elementary Analysis: for C33H49N3O2S 


Calculated: 
Measured: 


C 71.83; 
C 71.80; 


H 8.95; 
H9.11; 


N 7.61 
N 7.54 



Advantages of the Invention 

The present invention provides compounds having excellent ACAT inhibiting activities. 

The compounds of the present invention, as having excellent ACAT inhibiting activities, especially selective ACAT 
inhibiting activities, are usetu! as pharmaceutical compositions with tew side effects, especially as medicines for arten- 

osclerosis. 

Claims 

1 . Compounds of a general formula (I): 



O 

/>-Y (CH2)n-C Z C — N A f . , n 

N I H 




wherein Ar represents an optionally-substituted ary! group; 

R4 and R5 are the same or different, and each represents a hydrogen atom, a lower alkyl group group having 
from 1 to 8 carbon atoms, or a lower alkoxy group group having from 1 to 8 carbon atoms; and R4 and R5 may 
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together form a lower atkylene group having from 1 to 8 carbon atoms of which one or more methylene moie- 
ties may optionally be substituted by oxygen and/or sulfur atoms; 
X represents -NH-, or an oxygen or sulfur atom; 
Y represents -NH-. an oxygen or sulfur atom, or a sulfoxide or sulfone; 
Z represents a single bond, or -NRe-; 

Rg represents a hydrogen atom or a lower a!k>'!ene group havinn from 1 to 8 carbon atoms; and 

n represents an integer of from 0 to 15; provided that, when X and Y are sulfur atoms. R4 and R5 are hydrogen 

atoms, Z is a single bond and n is 0, then Ar must not be a phenyl or p-chlorophenyl group. 

when X and Y are sulfur atoms. R4 and R5 are hydrogen atoms. Z is a single bond and n is 1 . then Ar must not 

be a phenyl group, and. 

when X is an oxygen atom. Y is a sulfur atom, R4 and R5 are hydrogen atoms. Z is a single bond and n is 1 . 
then Ar must not be a phenyl group, 

and their salts and solvates. 

Anilde compounds of a general formula (II): 




(II) 



wherein R^. R2 and R3 are the same or different, and each represents a hydrogen atom, a lower alkyi group 
having from 1 \o 8 carbon atoms, a lower alkoxy group having from 1 to 8 carborVstoms. a halogen atom, a 
hydroxyl group, a phosphoric acid group, a sulfonamide group, or an option ally -substituted amino group; 
or any two of R^ , R2 and R3 together form an alkylenedioxy group group having from 1 to 8 carbon atoms; 
R4 and R5 are the same or different, and each represents a hydrogen atom, a lower alkyI group group having 
from 1 to 8 carbon atoms, or a lower alkoxy group having from 1 to 8 carbon atoms; 

and R4 and R5 may together form a lower alkylene group having from 1 to 8 carbon atoms of which one or more 

methylene moieties may optionally be substituted by oxygen and/or sulfur atoms; 

X represents -NH-. or an oxygen or sulfur atom; 

Y represents -NH-. an oxygen or sulfur atom, or a sulfoxide or sulfone; 

Z represents a single bond, or -NRg-; 

R5 represents a hydrogen atom or a lower alkylene group having from 1 to 8 cartDon atoms; and 
n represents an integer of from 0 to 15; 

provided that, when X is an oxygen or sulfur atom. Y is a sulfur atom. Z is a single bond and n is 0 or 1 . then 
all Rt to R5 must not be hydrogen atoms at the same time, and 

when X and Y are sulfur atoms, R4 and R5 are hydrogen atoms, Z is a single bond and n is 0. then to R3 
must not be such that any one of these is a para-positioned chlorine atom while the other two are hydrogen 
atoms, 



and their salts and solvates. 

A pharmaceutical composition for treatments comprising any of compounds and their salts and solvates as set forth 
in claim 1 or 2 and pharmaceuticaliy acceptable carrier. 

The pharmaceutical composition as claimed in claim 3. which is an ACAT inhibitor, an intracellular cholesterol 
transference inhibitor, a blood cholesterol depressant, or an anti-foaming agent for macrophages. 



The use of a compound of a general formula (111): 
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T 

(CH2)n-C- 
I 



O 
II 



A r 



(111) 



wherein Ar represents an optionally-substituted aryl group; 

R4 and R5 are the sanne or different, and each represents a hydrogen atom, a lower alkyi group having from 1 
to 8 carbon atoms, or a lower alkoxy group having from 1 to 8 carbon atoms, and R4 and R5 may together form 
a lower alkylene having from 1 to 8 carbon atoms group of which one or moie methylene moieties may option- 
ally be substituted by oxygen and/or sulfur atoms; 
X represents -NH-, or an oxygen or sulfur atom; 
Y represents -NH-, an oxygen or sulfur atom, or a sulfoxide or sulfone; 
Z represents a single bond, or -NR^-; 

R5 represents a hydrogen atom or a lower alkylene group having from 1 to 8 carbon atoms; and 
n represents an integer of from 0 to 15, 

and their salts and solvates, in the preparation of an agent for treatment using an ACAT inhibitor, an intracellu- 
lar cholesterol transferase inhibitor, a blood cholesterol depressant, or an antifoaming c.Qer.x for macrophages. 

The use of a compound of a general formula (W"). 



Y o 



wherein R-i , R2 and R3 are the same or different, and each represents a hydrogen atom, a lower all group, a 
lower alkoxy group having from 1 to 8 carbon atoms, a halogen atom, a hydroxyl group, a phosphoric acid 
group, a sulfonamide group, or an optionally-substituted amino group; 

or any two of , R2 and R3 together form an alkylene dioxy group having from 1 to 8 carbon atoms; 

R4 and R5 are the same or different, and each represents a hydrogen atom, a lower alkyl group, or a lower 

alkoxy group. 

and R4 and R5 may together form a lower alkylene group of which one or more methylene moieties may option- 
ally be substituted by oxygen and/or sulfur atoms; 
X represents -NH-, or an oxygen or sulfur atom; 

Y represents -NH-, an oxygen or sulfur atom, or a sulfoxide or sulfone group; 
Z represents a single bond, or -NR5-; 

R5 represents a hydrogen atom or a lower alkylene group having from 1 to 8 carbon atoms; and 
n represents an integer of from 0 to 15; 

provided that, when X is an oxygen or sulfur atom, Y is a sulfur atom and Z is a single bond, then all Ri to R5 
must not be hydrogen atoms at the same time, 

and their salts and solvates, in the preparation of an agent for treatment using an ACAT inhibitor, an intracellu- 
lar cholesterol transference inhibitor, a blood cholesterol depressant, or an anti -foaming agent for macro- 
phages. 

The use as claimed in claim 5 or 6 wherein the compound is used in preparation of an agent for treating or prevent- 
ing hyperlipemia, arteriosclerosis, cerebrovascular disorders, ischemic cardiopathy ischemic enteropathy and aor- 
tic aneurysm. 



56 



(19) 



J 



(12) 



Europaisches Patentamt 
European Patent Office 

Off ice europeen des brevets (11) EP 0 807 627 A3 

EUROPEAN PATENT APPLICATION 



(88) Date of publication A3: 

03.12.1997 Bulletin 1997/49 

(43) Date of publication A2: 

19.11.1997 Bulletin 1997/47 

(21) Application number: 97108154.2 

(22) Date of filing: 20.05.1997 



(51) int.Ci.^: C07D 263/58, C07D 235/26, 
C07D 277/70, C07D 277/72, 
A61K 31/415, A61K 31/42, 
A61K 31/425 



(84) Designated Contracting States: 

AT BE CH DE DK ES Fl FR GB GR IE IT LI LU MC 
NL PT SE 

(30) Priority: 17.05.1996 JP 158743/96 
25.03.1997 JP 88660/97 

(71) /Applicant: KOWA COMPANY LTD. 
Naka-ku Nagoya-shi Aichi-ken, 460 (JP) 

(72) Inventors: 

• Shibuya, Kimiyuki, 

403 Lions Hills Nishitokorozawa 
Saitama-ken 359 (JP) 

• Kawamine, Katsumi 

Higashi, Murayama-shi, Tokyo 189 (JP) 



• Sato, Yukihiro 

Higashi, Murayania-shi, Tokyo 189 (JP) 

• Edano, Toshiyuki 

Kawagoe-shi, SaitafTia-ken 350-11 (JP) 

• Tanabe,.Shuhei 
Tokorozawa-shi^ Saitama-ken 359 (JP) 

• Shirato, Shozo , 
Musashimurayama-shi, Tokyo 208 (JP) 

(74) Representative: , , 

Vossius, Volker, Dr. et al 
Dr. Volker Vossius, 

Patentanwattskanzlei - Rechtsanwaltskanzlei, 
Holbelnstrasse 5 
81679 Munchen (DE) 



(54) Anilide compounds as ACAT inhibitors 

(57) The invention provides novel anilide compounds and pharmaceutical compositions comprising them. 
The invention relates to compounds of a formula: 




X 



/>-Y (CH2)n-C- 



O 

C — jv) A r 



Rr 



CO 

< 

CM 
CD 

o 

00 

o 



where Ar is an optionally-substituted aryl group; 

R4 and R5 are the same or different, and each is a hydrogen atom, a lower alkyi group, or a lower alkoxy group; and 
R4 and R5 may together form a lower alkylene group of which one or more methylene moieties may optionally be 
substituted by oxygen and/or sulfur atoms; 
X is -NH-. or an oxygen or sulfur atom; 

Y IS -NH-, an oxygen or sulfur atom, or a sulfoxide or sulfon'e group; 
Z is a single bond, or -NR5-; 

Rfi represents a hydrogen atom or a lower alkylene group; and 
n is an integer of from 0 to 15, 
and their salts and solvates. 

The compounds of the invention are useful as pharmaceutical compositions, especially as acyl coenzyme A cho- 
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